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Preface 


Test Flying, in its simplest terms, is concerned with the relation¬ 
ship of man and machine ; it is a combined art and science which 
exemplifies a theme with significance far beyond aviation. But the 
work of the test pilot has been badly in need of re-interpretation. 
Almost all the existing books on it are written from the angle of the 
specialist flier, and there has been urgent need for a book that 
views the subject in longer perspective, and traces its development 
from the earliest beginnings until the present day. 

Test flying is a vast subject, and even after narrowing the field 
to the work of British pilots there still had to be a great deal of 
selection. I therefore decided to concentrate upon the spearhead 
of test-flying effort, namely the most advanced of the experimental 
work—some of it in pure research and some in the development of 
prototypes. And this, by force of the world events of the past 
fifty years, has meant dealing chiefly with work related to military 
aircraft. 

I have purposely focused attention upon * creative ’ test flying, 
by which I mean the work of the most experienced pilots employed 
by the aircraft companies, as distinct from those Service test pilots 
whose role is essentially that of critic. Nevertheless I have tried to 
indicate the high importance of the work of the Service pilots ; 
for the standards and traditions of British test flying have stemmed 
largely from their influence. 

All the first half of the book concerns the period before 1918. 
That was the time when test flying came into being, and in the early 
setting the basic issues can be seen at their most vivid. In the 
second half I have chosen various sequences to illustrate the part 
test flying has played, during the past forty years, in the swiftly 
evolving aeronautical scene. And as regards the present, I have 
tried to show why, despite the rapid development of * black boxes 
the test pilot is still indispensable ; although, looking to the future, 
it seems certain that his opportunities will gradually dwindle, as 
the tide of automation rises ever higher. 

This book could never have been written without the encourage¬ 
ment and help of my friends, both in aviation and outside it. I 
hope that in expressing my deep gratitude to all of them, I can 
convey my personal thanks to each one. Nor could the book have 
been written without the unfailing kindness of those test pilots to 
whom I turned again and again for information and advice. 
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especially Roland Beamont, ‘ George ’ Bulman, Michael Daunt, 
John Lankester Parker, and Jeffrey Quill. 

The relatives of many of the leading figures in this book have 
also been extremely helpful, in lending me albums, etc., and in 
giving me information; and here I would like to make special 
mention of Dr. D. E. Derry, Major F. T. V. Dunne, The Hon. 
Mrs. J, W. Dunne, Mrs. B. Gordon, Lady Hill, Mrs. R. P. Maxfield, 
Mrs. E. Morse, Mrs. N. Steele, Lady Tizard, and Mrs. A. G. 
Williams. 

At the Royal Aeronautical Society, where much of the research 
was done, Captain Laurence Pritchard took a most helpful interest 
in the book throughout its progress; while the Librarian, Mr. 

F. H. Smith, and Mrs. L. Kay, as well as Miss Florence Bar- 
wood, gave me frequent assistance. I am also warmly grateful to 
Mr. R. C. Wright, Librarian at the Royal Aircraft Establishment, 
to Mr. L. A. Jackets and his staff at the Air Historical Branch, and 
to Mr. J. Blake, Librarian at the Royal Aero Club, for their 
co-operation on many occasions. 

Among those with whom I discussed various matters—and some 
of them gave generously of their time to read and criticize parts of 
my draft—I am specially indebted to Mr. R. J. Ashfield, Air 
Marshal Sir Richard Atcherley, Captain H. S. Broad, Mr. G. R. 
Bryce, Group Captain R. E. Burns, Sir Sydney Camm, Mr. W. G 
Carter, Miss Mary de Bunsen, Sir Geoffrey de Havilland, Mr. 
V. W. Derrington, Sir William Farren, Sir George Gardner, Mr. 

G. H. Gibbs-Smith, Sir Bennett Meivill Jones, Air Chief Marshal 
Sir Arthur Longmore, Mr. P. G. Lucas, Mr, J. L. Nayler, Mr. Peter 

G. Masefield, Mr. G. Howard Pixton, Mr. L. A. Pollard, Mr. IT. O. 
Short, Mr. C. A. Sims, Sir Thomas Sopwith, Sir Geoffrey Taylor 
Sir George Thomson, the late Sir Henry Tizard, Group Captain 

H. J. Wilson, Mr. John Wilson, and Major S. C. Winfield-Smith 
I am, m addition, very grateful to Mr. Peter W. Brooks, who read 
the entire book in typescript from the viewpoint of aeronautical 
history; and to Air Commodore Allen H. Wheeler, who also read 
me typescript, and advised on it. 
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CHAPTER 1 


An Experiment with Flight 


‘ The aeroplane does do these things, and if the theory does not 
give warranty for the practice then it is the theory which is wrong.’ 
The members of the Aeronautical Society of Great Britain, listened 
as John William Dunne finished replying to their comments on his 
paper The Theory of the Dunne Aeroplane. ‘. . . all my work has been 
done by practical experiments,’ he was saying. 1 It is not the 
experimental facts which are in question but the theory which I 
have evolved to cover those facts, which theory I submit to this 
learned Society for criticisms. But the facts are unquestioned. The 
aeroplane does do these things. . . In April 1913, when Dunne 
made this bold claim, the name ‘ test pilot ’ had not been coined. 
But Dunne himself had made most of the experimental (lights in his 
own aeroplanes, and he put into words what every test pilot in later 
years has known in his heart to be true when he has come back and 
said, ‘ The aeroplane does do these things. . , 

When Dunne read the paper that summed up his aeronautical 
beliefs it was long before he set down his theories about the nature 
of the universe, and the relation of dreams to future events, in the 
book that was to make him famous : An Experiment with Time. And 
tire wide interest aroused by this book, and others on the same 
theme that followed, has rather obscured the fact that years earlier 
he was one of the first British pioneers of powered flight; a designer 
and test pilot (in the very early days the two roles were almost 
inseparable) who persevered for more than ten years to vindicate 
a concept in which he had unshakable faith. This concept was of 
an aeroplane that could be flown 1 hands off ’ ; that could ‘ fly 
itself ’ because it was designed to be self-righting. 
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Dunne has related in An Experiment with Time how the idea of a 
perfectly stable aircraft first came to him. As a boy of thirteen or 
s0 he was deeply impressed by the Jules Verne story Clipper of the 
Clouds , and soon after reading it he dreamt that he himself was 
sailing through space in a machine of his own invention : 1 a tiny 
open boat constructed of some whitish material on a wooden 
framework ’. And he was doing no steering. It was a dream he 
never forgot. 

When he was twenty-six, in 1901, came the opportunity to turn 
his mind seriously to the problems of flight. By this time he was a 
lieutenant in the Wiltshire Regiment, on sick-leave from the Boer 
War because of enteric fever ; a wiry, resilient young man of high 
intelligence and sensitivity ; small of stature and rather reserved in 
manner ; the son of a distinguished general, Sir John Hart Dunne. 
Ian, as he was usually called by the family (to avoid the confusion 
of two Johns), was remarkable, from an early age, for his immense 
inquisitiveness and his attitude of scientific detachment. Tempera¬ 
mentally he resembled his mother, who was of English descent, 
rather than his outspoken and excitable father who had Irish and 
Scottish blood. He was a keen chess-player (he once said this was 
how he learned the ‘ hyper-caution and almost irritating patience 
which only chess-playing can confer ’) and as a small boy he had 
acquired the nickname ‘ Professor ’ because of his unusual skill at 
Halma. But he also had a ‘ craze ’ for adventure, which he once 
defined as essentially the unexpected experience. 

In 1901 ballooning was, of course, an everyday matter, but this 
was two years before the Wrights made their first powered and 
controlled flight, and the experiments with man-carrying gliders 
which were being made by Otto Lilienlhal in Germany and by 
Percy Pilcher in Britain, as well as by Octave Chanute in the United 
States, were not taken very seriously by the public. But Dunne, 
fresh from the war in South Africa, where he had seen for himself 
that the use of balloons for reconnaissance was fairly limited, began 
to picture what great things lay ahead if a ‘ heavier than air contriv¬ 
ance ’ could be used. He found himself impelled to plan and 
sketch, and to play about with little models. The first of these, 
inspired by Jules Verne’s ‘ Clipper was a rotorcraft, a design of 
the type that has been called * the marriage of the kite and the 
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windmill \ It was not a success and before long he abandoned it. 
Then, in 1902, when staying at Sandgate with his family, he got to 
know H. G. Wells, to whom he confided his ideas, Wells was very 
much interested, encouraged him to experiment further, and used 
to tell him that the thing which was really holding back the coming 
of the aeroplane was the unsolved problem of control and balance. 
At this stage Dunne was rather shy about his models, but he used 
to take them along when he went to see Wells, and practised 
launching them in his garden. In one of his novels, Bealby, Wells 
later portrayed ‘ Captain Douglas % who experimented 1 long 
before the French and American aviators ’, 

., . long before the coming of that emphatic lead from abroad without 
which no well-bred English mind permits itself to stir. In the darkest 
secrecy he used to make liLtle models of cane and paper and elastic 
in the hope that somehow he would find out something about flying. 
Flying—that dream ! He used to go off by himself to lonely places 
and climb up as high as he could and send these things fluttering 
earthward. He used to moon over them and muse about them. If 
anyone came upon him suddenly while he was doing these things, he 
would sit on his model, or pretend it didn’t belong to him 01 clap it 
into his pocket, whichever was most convenient, and assume the 
vacuous expression of a well-bred gentleman at leisure. 

And there is also a more detailed description of ‘ Captain 
Douglas ’ at his experiments. 

... his thumb went into his waistcoat pocket and found a piece of 
paper. He drew it out and looked at it. It was a little piece of stiff 
note paper cut into the shape of a curved V lather after the fashion of 
a soaring bird. ... He glanced over his shoulder at the house and then 
held this little scrap high over his head and let go. It descended with 
a slanting flight curving round to the left, and then came about and 
swept down to tire ground to the right. . . . Now why did it go like 
that ? As if it changed its mind. He tried it again. Same result. ., . 
Suppose the curvature of the wings was a little greater ? Would it 
make a more acute or a less acute angle ? He did not know. .. . Tiy 
it. He felt in his pocket for a piece of paper . . . produced a stout 
pair of nail scissors in a sheath from his waistcoat pocket, selected a 
good clear sheet, and set himself to cut out his improved V. . .. 

By the time Dunne’s sick-leave was finished, and he was due to 
return to South Africa, he had started designing a new, more 
ambitious flying machine, and he left all his papers with Wells for 
safe keeping. In 1903 illness again brought him home, and this 
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time it left him with heart trouble. Convalescing at his father’s 
London house he set to work lo learn everything he could about 
aerodynamics. Soon he was making new models to test his theories, 
Always his ideal was a flying machine that needed no steering, that 
would right itself in spite of wind and weather. He believed that 
stability would surely bring safety, by enabling the aircraft to ride 
the winds as a boat rides the waves. It was a very different line of 
thought from that of the Wright brothers, who set themselves to 
make their gliders, and then their first powered machines, as 
unstable as possible, on the theory that the pilot should be given a 
maximum range of control, Later, however, when they found that 
only exceptional pilots could cope with this, they modified their 
ideas very considerably. 

Dunne found that although many of the early designs resembled 
birds in their configuration, birds were not the only natural models. 
For instance, certain of the inventors had tried to copy the winged 
seed of an exotic Javanese climbing plant, the Zanonia. This seed 
grows at the centre of a kiclney-shapod leaf which in withering 
curls slightly at the rear edge, thus forming a remarkably stable 
‘ flying machine ’ that carries the seed away in a steady shallow 
glide, and finally brings it gently to the ground. Ho studied the 
ways of the Zanonia, and also gave much thought to the flight of 
birds ; gulls, in particular, he observed very closely, and he used to 
photograph them as they swooped and fluttered. But Anally he 
decided that geometry could do even better than nature, and he 
focused his work on a V-shaped layout resembling an arrowhead 
minus a shaft ; an aircraft with wings that looked as if a gale 
had swept them back. His V-shaped wing could not overbalance 
sideways ; if bufFeted it would automatically swing from side to 
side until it was straight and level again. It was a design based 
entirely on his own trial and error calculations, not copied from any 
flying creature. 

By the beginning of 1904 he felt satisfied that the behaviour of 
his latest models had proved his theories to the hilt. He had put 
them to the severest tests he could think of, letting them collide 
with obstacles, throwing them violently from his hand, and making 
them fly in various states of lopsidedness by loading them with off- 
centre weights. But none of these tests prevented the little models 
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from righting themselves in due course with the uncanny persistence 
of wood rising to the surface of water. ‘ Though well aware of the 
magnitude of such a claim,’ he wrote at the time, 1 I am confident 
that I have threshed out and finally solved the problem of stability 
in gliding aeroplanes.’ H. G. Wells had been giving him steady 
encouragement; Lord Rayleigh had made favourable comments ; 
the time had come to try and launch out into full-scale experiments, 
first with a glider, and then, if possible, with a powered aeroplane. 
Dunne, however, was well aware of his lack of qualifications, ‘ I 
know nothing of materials, stresses, etc., little of engines and not 
much of mathematics ’, he wrote, in a memorandum summing up 
the whole situation. * Therefore,’ he went on, ‘ I want a partner, 
au fait with the present development of aeronautics, and with the 
general practical experience and knowledge to supplement these 
deficiencies.’ 

In April 1904 Dunne’s father wrote confidentially to Major 
B. F. S. Baden-Powell (brother of the founder of the Boy Scouts), 
who was then President of the Aeronautical Society, enclosing his 
son’s memorandum. The difficulty, General Dunne explained, 
was to carry out full experiments without ‘ giving the invention 
away ’. At this time the fact that the Wrights had actually achieved 
powered flight a few months earlier was not yet widely accepted, 
and although their successes with gliders were acknowledged, other 
aviators—particularly some of the French—were still hoping to be 
the first to fly in an aeroplane proper. So bright ideas had to be 
kept as secret as possible. 

After this, Dunne corresponded with Baden-Powell, pouring out 
his ideas and hopes. ‘ It is no good having a machine which cannot 
go up on a windy day,’ he wrote in one of these long letters, 1 or a 
machine which it takes four years to learn to steer with even approxi¬ 
mate safety, like the Wrights’. The War Office would not look at it. 
... We must have a machine, which will go up in rain or wind, as 
well as in sunshine and calm, a machine that will come down safely, 
if anything breaks, and a machine that can be made to balance 
automatically by an aeronaut who has lost his nerve or his head for 
the moment.’ 

It was during 1905 that Dunne found a ‘partnership’ of the 
sort he needed, when he was introduced to an officer of the Royal 
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Engineers, Colonel John Capper, a man of outstanding character 
and drive, who had just been appointed Superintendent of the 
Army’s Balloon Factory at South Farnborough. Military aviation, 
at this point, meant balloons and kites and airships and nothing 
else—the Germans were spending lavishly on their Zeppelins— 
and the War Office was definitely not interested in doubtful new 
inventions like heavier-than-air flying machines. Capper thought 
differently, however. He himself had visited the Wrights in 
America, had been greatly impressed by much of what he saw 
and heard, and when he came back had spoken his mind on the 
matter to the War Office. Thanks to him, they eventually came 
round to conceding that aeroplanes, if inherently stable, might be of 
military importance, and on June ist, 1906, Dunne was attached to 
the Balloon Factory. He was made a member of theRoyal Engineers 
Committee, and put in charge of the design, construction and trial 
of the first British military aeroplane. This was more than a year 
before another leading pioneer of the aeroplane in Britain, Samuel 
Franklin Cody (who had already been doing a lot of work on man¬ 
carrying kites and gliders), received the Balloon Factory’s official 
backing for a similar project. 

Dunne’s work was rated as highly secret, and later he explained 
why this was so. 


The War Office idea at this time (1906) was that flight with the 
aeroplane surfaces of the conventional, . . Wright kind was perfectly 
possible, but only as an acrobatic feat. The pilot, it was supposed, 
would need years of training, and, even then, would be unable to 
control his machine in any very high wind. But it seemed probable 
that with the Dunne wing-surface, a pilot would be able to fly 
without difficulty at the first attempt ... and that he would be 
perfectly happy even in a gale.... So it was considered that the Power 
which got hold of this machine would be able to develop its air force 

a • gr L eater ra P idit T tha » “uld any rival nation equipped 
with the Wright system of surface and control. For this reason it was 
decreed that the experiments should be carried out with the utmost 
secrecy. 


At first, with the help of a civilian assistant, a young man named 
Percy Gurr, Dunne made further tests with model gliders, which 
they launched from the girders of the balloon shed after everyone 
else had gone home at night. The performance of each little model 
was carefully recorded. Next they constructed a model biplane 
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with a wing span of three feet ; its framework made of the light¬ 
weight metal tubing used for the spokes of umbrellas ; its wings 
covered tautly with Japanese silk. A small central lead weight 
gave it balance. Then, when all was ready, Dunne and Gurr, 
carrying a large cardboard box, set off in a hansom cab for Caesar’s 
Camp, a hill three miles from Farnborough. At some distance from 
the foot of the hill the cabby was told to wait, and one wonders 
what he thought as the two went off on foot with their huge card¬ 
board box. On the hilltop Dunne unpacked the precious model, 
and then launched it successfully quite a number of times, while 
Gurr had the warm job of retrieving it after each glide. 

After nine months of what Capper later described as ‘ constant 
and systematic trials of model gliders ’ the time had come for the 
great step of building a man-carrying machine, and the D.i, as 
Dunne’s first aeroplane was named, was completed by the spring of 
igo7. But Farnborough was not considered nearly secret enough for 
the first flight attempts, and Capper made arrangements that sent 
off British test flying to a highly aristocratic start, in strange contrast 
to the modest circumstances of some of the historic early flights. 

A few years before, in South Africa, Capper had got to know the 
young Marquis of Tullibardine, heir to the Duke of Atholl, and it 
occurred to him that a remote spot on the Duke’s estate in Perth¬ 
shire would be just the sort of place for the trials. The Duke and 
the Marquis gladly agreed. So in July 1907 Dunne and Gurr and a 
small party of sappers, all in plain clothes, with several crates full of 
aircraft components, journeyed northwards by train to Blair Atholl. 
The party then proceeded by road and cart-track into the hills, 
to a hollow on the heathery, boggy moors above Glen Tilt where 
there was a relatively smooth patch of grass bordered by a rough 
stone wall. A shed to serve as a hangar had been put up for them, 
and the party camped in tents alongside. 

Dunne himself was not supposed to be fit enough to make any 
of the trials in person, so Capper came north to act as ‘ operator 
On the occasion of the initial test no engine was fitted : the * two- 
decker ’D.x, fitted with a skid for landing, was to be launched as a 
glider from a wheeled trolley, The experiment was both a success 
and a failure. Capper, on his perch of a seat, did manage to 
remain steadily airborne for a brief moment—a very brief moment— 
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but then the glider dropped down, and unfortunately charged 
right into the jagged wall. Later, Capper reported to the War 
Office as follows : 

The result, though to an unskilled eye merely disastrous, in effect 
showed that Lt. Dunne’s calculations and experiments were entirely 
correct; the machine remaining poised during a period of eight 
seconds. The weight of the operator was not however placed quite 
right and instead of gliding away downhill it settled down, breaking 
one arm on a stone wall. 

After this there were delays while the aeroplane’s ‘ arm ’ was 
mended, and while two little engines were fitted, but finally the 
aircraft was ready for the crucial test, the first attempt at powered 
flight. Then, however, windy weather held things up. In fact, 
the flying conditions at Glen Tilt were seldom suitable, for there 
were often strong easterly winds, and in those days it was con¬ 
sidered madness to try and fly except in still air. The following 
account, showing the sort of frustrations that were constantly 
happening, was written by a Daily Express reporter, one of the 
many would-be eye-witnesses who by this time were converging on 
Blair Atholl to try and investigate ‘ the mystery of the moors ’. 
The security of the secret project had somehow sprung a leak, and 
Glen Tilt was now the objective of spies as well as newspapermen, 
though the Duke of AtholPs ghillies did a good job of chasing 
them off. 

The machine, a lightly built, delicately framed structure, was 
brought out from its shed. ... In general appearance, as seen through 
a pair of powerful field glasses, it is like a large butterfly, with wings 
always extended, and an airiness that would seem unequal to I he 
results it is expected to achieve. . . , 

The engineers who are in charge of the station ran the machine for 
some distance on attached wheels, when the motors responded to the 
touch of the man on deck, who sits immediately behind the whirling 
screws. But before the aeroplane rose into the air a gust of wind 
blowing heavily down the valley from the east swept by, and the ropes 
by which the machine was held were not released. 

The machinery was stopped awhile, but a few minutes later the 
pulsating of the motor again broke upon the stillness of the mountain 
air. ^ The screws revolved once more at so rapid a pace that in the 
sunlight they looked like Catherine wheels, but the wind rose into a 
gale that stormed down the gap, and realizing the impossibility of 
further experiments the aeronauts stopped the motor and carried the 
machine back to its resting place. 
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Eventually, however, a day arrived when Dunne decided the 
moment had come to go ahead. A special sloping plankway had 
been set up, a few feet off the ground, to aid the launching; the 
idea was that the rubber-tyred trolley would thus gather speed 
much more quickly than on the grass. But alas—the trolley 
gathered speed too quickly, before the preventer ropes had been 
loosed, and the aircraft went sliding off onto the ground, where 
it finished up a broken mess. After this fiasco no further attempts 
at flight were made that year, and Dunne and his helpers returned 
to Farnborough. By this time it was October, and Percy Gurr 
recalls that it was much too cold to be camping out in the Highlands. 

Back at ‘ the Factory 1 Dunne worked away through the winter, 
and then on through the spring. The original machine was rebuilt, 
fitted with a new engine, provided with a wheeled undercarriage, 
and renamed the D.q (the D.3 was a scaled-down glider for practice 
flights, and the D.2 a design that was not constructed). 

By the summer of 1 go8 it was decided to return to the Scottish 
testing site, and on September 2nd the party from Farnborough 
again arrived at Blair Atholl. This time Lieutenant Lancelot Gibbs, 
of the Royal Field Artillery—a talented skier—came with them to 
act as ‘ test pilot’. 

The first of the 1908 experiments that Gibbs made, at the ‘ old 
camp up the Tilt ’, between September 20th and October 16th, were 
entirely concerned with gliding practice in the D.3. This 1 model 1 
of the Dunne biplane had no undercarriage at all—Gibbs was 
harnessed into it like a 1 bird man ’—and the take-off run was 
simply a run by Gibbs on his own feet, with two men running along, 
one on either side, to steady the wing tips till he left the ground (a 
method resembling the technique of Lilienthal). As before, the 
strong easterly winds made things veiy difficult, but the new 
‘ trials ’ were much more successful than those of the previous 
year. Dunne was by no means satisfied, however. On September 
30th he wrote to Capper, ‘ Although we have done lots of glorified 
jumps with the glider, and one or two skims down hill with the 
man’s feet touching occasionally, we have done no long glides.’ But 
soon after this Gibbs did very much better. On October Jgth 
Dunne wrote again to Capper : 

Gibbs has broken all records by doing a perfectly steady glide in 

a wind of over 30 miles an hour. Distance 132 Feet. Height 6 ft. 
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Slope (taken with clinometer) i in 5.6. Landing so gentle that he 
scarcely knew he was down. 

Then, towards the end of the year, when they were joined hy 
Captain A. D. Carden of the Royal Engineers (Capper’s assistant 
for experimental work), they moved to a site near Blair Castle, in 
the Duke of Atholl’s private grounds. And at ‘ the lower camp 
as they called it, between November 16th and December 10th, new 
attempts at powered flight were made, as recorded in a detailed 
diary that was kept by Carden. With a new engine which was 
supposed to yield 30 horsepower (but seldom did), and the new 
undercarriage ' which ran on four wheels, fitted on to a rather 
sensitive spring framework to lessen the shock of landing Gibbs 
succeeded in remaining airborne on eight occasions. The longest 
distance he covered was forty yards on December 10th, igo 3 , as 
measured by the tracks of the wheels. It was an encouraging feat, 
but Dunne later described it as 1 more a hopper than a flier 
Capper, in his report to the War Office, also indicated that no 
powered controlled flight had taken place. 

On only a few occasions did she leave the ground, and then only 
when the planes were forced up when she was going at high speed. . , . 
The ground is somewhat rough and the engine could never get up 
sufficient speed to fly. 

Nevertheless, it is of considerable interest that all the first hops 
and flights in British aeroplanes—the machines of Dunne, Cody, 
and Roe—took place within the same six months of 1908. At last 
Britain was making her first baby-steps in powered flight, while 
America and France were striding ahead, 

During the winter of 1908-9 Wilbur Wright was in Europe, 
astonishing everyone with his masterly aviating, and it so happened 
that Dunne’s father and his younger brother made a visit to France 
during this time, and they went to Pau to witness one of the exhi¬ 
bitions, General Dunne had been briefed by ‘ Ian ’ to ask Wilbur 
Wright some questions if he got the chance, so after the demonstra¬ 
tion he approached the great man and addressed him in a loud 
clear voice. Wilbur looked a little surprised but was very courteous. 

My son said the General, ‘ has been trying to get off rough 
ground in an aeroplane with wheels.’ 

‘ Tell him replied Wilbur, ‘ he won’t do it ’. 
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This sad conclusion had been becoming more and more obvious 
to both Dunne and Capper. At about this time Dunne wrote to 
Capper from Blair Atholl,' I can quite understand why the Wrights 
had to go to Kitty Hawk 5 ; to which Capper replied, ‘ I do not 
know whether in England we could get suitable ground like Kitty 
Hawk. It might be possible on the Irish coast. . . .' 

But meantime the Army Council had decided that the results 
Dunne and Cody were obtaining were simply not good enough to 
warrant further outlay. Already about £2,500 had been spent. 
Dunne personally tried to convince them that the real trouble was 
lack of engine power ; that an aeroplane could not fly satisfactorily 
at less than forty miles an hour. Upon which one of the Generals 
insisted that anyone moving at such a pace ‘ couldn’t possibly see 
anything at all ’. When Dunne continued to plead for an engine 
of 50 horsepower he was told that ‘ if aeroplanes required such 
terribly expensive engines there could be no future for them 
Before the winter was out the break had come : and both Dunne 
and Cody were informed that because the cost was too great the 
War Office had decided to cease making any experiments with 
aeroplanes. 

The severing of the connection with the Balloon Factory was an 
important turning point for Dunne. Lord Tullibardine stood 
firmly by him, enlisted the help of various friends, including Capper 
and Carden, and formed a small company, the Blair Atholl Aero¬ 
plane Syndicate, to finance Dunne’s experiments. The flying 
ground at the Mussel Marshes near Leysdown, on the Isle of 
Sheppey, was chosen as a working base, and the construction of a 
new aircraft to Dunne’s design was entrusted to the remarkable 
Horace Short, who, aided by his brother Oswald (a third brother, 
Eustace, was still fully occupied with balloon-making) was just 
beginning to try his hand at building flying machines of the new, 
revolutionary breed. 

Leysdown in 1909 was one of the most lively centres of flying in the 
country. Here the members of the Aero Club—dashing young 
men like J. T. C. Moore-Brabazon and Charlie Rolls, who had 
learned their flying in France and loved it as an exciting sport— 
kept their machines and practised on them. Flying an aeroplane 
in those days meant balancing gingerly in the open, perched on a 
fragile and unaccountably impulsive edifice. Lord Brabazon has 
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described it as ‘ like sitting on a jelly in a strong draught and 
another of the early fliers once compared it to 1 using skates which 
were ready to slide in every direction at once It was a thrilling 
three-dimensional sensation that has also been likened to tightrope 
walking or balancing on the top of a flagpole— 1 a little too far in 
any direction and over you went ’. And if you did go over, though 
it might not be any worse than falling off a bicycle, you might, on 
the other hand, quite easily get killed—as Rolls was, and many 
others too. 

Dunne’s new biplane, the D.5, was similar in general design to 
his earlier models, with its wings swept back and slightly down, 
giving a faintly sinister air ; their specially graduated camber was 
an integral part of Dunne’s scheme for stability (it meant (hat if 
the aircraft reached a dangerously low speed, the nose would 
automatically pitch forward and the machine would gather speed 
again and assume a correct gliding angle). But the D.5 had many 
improvements, including a boat-like nacelle in which the pilot 
was to sit, with just room for a passenger to squeeze in behind 
him. The engine was mounted at the rear of the nacelle, driving 
two pusher propellers, and there was a long undercarriage that 
looked rather like an elongated sledge equipped with bicycle 
wheels. 

Dunne himself had been entirely responsible for the design and 
‘ all the calculations concerned therewith but the Short brothers 
had been given a free hand in the choice of ‘ materials and fittings ’. 
The result was an aeroplane which evoked the following comment 
from Flight: 

At first glance the observer is impressed with the solidarity of the 
machine, and although there is no doubt that the weight could be 
considerably reduced in the commercial manufacture of duplicates, 
such robustness is by no means to be despised in an experimental 
apparatus. 

The controls, like most things in Dunne’s aeroplanes, were very 
unusual, and the principle on which they worked was incredibly 
simple. The aircraft had no elevator or rudder at. all, in the usual 
sense. Instead there were long hinged 1 flaps ’, of the type now 
called elevons ’, at the extremity of either wing. These were to 
be raised simultaneously for climbing, and lowered for gliding, 
while for turning to right or left one of the ' flaps ’ was to be brought 
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up and the other down. The ‘ driver without any rudder pedals 
under his feet, and without any joystick to hold, was instead provided 
with two hand levers, one on either side, each coupled to one of the 
‘ flaps ’, and each provided with a series of notches into which it 
could be locked if the ‘ flaps ’ were to be kept steady for any length 
of time. 

By the beginning of 1910 the aircraft was ready to be tested, 
this time by Dunne himself. The Leysdown set-up had been 
moved to better quarters a few miles away at Eastchurch, where 
a stretch of open ground had been bought by a magnanimous 
enthusiast named Frank McGlean, who offered to lease it to the 
Aero Club for a shilling a year. A few little sheds were put up as 
hangars and repair shops, and the Eastchurch ‘ aerodrome ’, which 
consisted of a large field with a pond in the middle, sloping down 
towards a dyke that bordered the marshes, was soon to become an 
increasingly important flying centre. 

Dunne, with his weak heart, was still supposed to be an invalid, 
and the Syndicate had been reluctant to agree that he should be 
pilot. But at last they gave in, on the strict understanding that he 
would * confine himself to test flights and not try for a pilot’s 
certificate or anything of the sort ’. His first attempts at flight were 
discouraging. He used the controls rather cautiously, and the 
aircraft, though it did leave the ground, could not be persuaded to 
remain in the air. Then Dunne, ‘ disgusted with the refusal of the 
machine to make more than long hops, decided that what was 
needed was a little commonplace rashness ’. The aeroplane had 
been set in position facing into wind at the top of the slope leading 
down to the aerodrome boundary. Dunne settled himself into the 
pilot’s seat, one hand on each of the two controls, then * ran her 
down to the aerodrome boundary. Dunne settled himself into the 
elevating levers back as far as they would go ’. In An Experiment 
with Time he has described what happened next. 

It was a rather exciting episode, The thing got off too soon, bounced 
—and, when I recovered my scattered wits, I found it roaring away 
over the aerodrome boundary, climbing evenly, and steady as a rock. 

So I left well alone, and allowed it to look after itself. This it did till 
the engine gave out (usually a matter of three minutes in those days). 
The sensation was most extraordinary. The machine, like all those 
of my design, was tailless, and shaped, as viewed from below, like a 
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broad arrowhead minus the shaft, It travelled point foremost, and, 
at that point, there was fitted a structure like an open (undecked) 
canoe, made of white canvas stretched over a light wooden framework. 
Seated idly in this, and looking down over the sides at the cattle 
scampering wildly around three hundred feet below, the whole of the 
main structure of the aeroplane was away back behind the field of 
vision, and the effect produced was that one was travelling through 
the void in a simple open canoe. . . . 

The end of this triumphant flight, however, after the engine 
failed, was an ignominious descent into the marsh. This was, in 
fact, the normal ending to the many flights that Dunne made in the 
D-5 during the months that followed. At Eastchurch, during the 
spring of 1910, it became a familiar sight to see 1 the Dunne ’ 
rising off the ground, en route for the marsh, with all the unwavering 
purposefulness of a railway train. The 1 peculiar, steady, train¬ 
like motion ’ with which the weird-looking aeroplane always flew 
was in notable contrast to the precarious undulations of the other 
flying machines. 

Fired with ever greater enthusiasm, Dunne was soon making much 
longer flights, and on May 27th he covered a distance of about 
two miles, with the aircraft ‘ absolutely uncontrolled by the pilot ’, 
except at start and finish. It was a time of intense hard work 
before and after each flight, and Dunne was constantly on the go. 
He lived nearby at a house called Parsonage Farm, where his 
elder sister May kept house for him. She took a great interest in 
her brother’s flying, and often came over in the afternoons, with 
her black retriever dog, to make tea for Ian and his friends on a 
Primus in the corner of the hangar. H. G. Wells was one of the 
friends who sometimes came down to Eastchurch at this time. 

Before the end of the year a wonderful opportunity cropped up, 
quite by chance. Orville Wright was in England, and just before 
Christmas he visited Eastchurch, where the Short brothers were 
building Wright aircraft under licence. He was escorted by Griffith 
Brewer, the London patent agent who represented the Wrights in 
England. Dunne asked Brewer if he would agree to watch him 
make an exhibition flight—an 1 automatic stability trial ’—on 
behalf of the Aeronautical Society. Brewer said he would gladly 
do so, and Orville Wright, though he was pressed for time, 
volunteered to act as a second witness. 

It was on the afternoon of December 20th, 1910 that the trial 
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took place, and in due course an account of it was published in the 
Journal of the Aeronautical Society, along with a report written by 
Dunne himself. In his report, Dunne first explains what were his 
three main aims : firstly, to show that the machine could fly as 
well and as strongly as those of the ordinary T-shape ; secondly, 
to exhibit the power of control and manoeuvre ; and, thirdly, to 
show that good turns with the correct amount of banking, and no 
side-slipping, could be made in a tailless machine. Before this 
occasion he had never once made a circuit or landed on the aero¬ 
drome. But in his account he says casually that he started by 
‘ allowing the machine to climb to too feet on the turn, and as 
this was the first time I had turned at any height, I confined my 
attention to making a neat job of it ’. After his turn had brought 
him right round he cut the engine and then, to demonstrate the 
aeroplane’s automatic stability, he threw up his arms and ‘ left 
the machine to come down from the flying tilt to the gliding tilt of 
its own accord and thence find its way earthward ’. This was the 
first landing he had made anywhere but in the marsh. 

Wright and Brewer noted that this flight was over a distance of 
about three miles, and reported the turn and the good landing 
near the starting point. Then Dunne suggested that he should do 
another circuit to carry out ' the writing test ’. ‘ I proposed this 
says Dunne, ‘ as I know of nothing else which so thoroughly puts 
to the proof the aviator’s real trust in his machine’s fitness to look 
after itself, compelling, as it does, absolute detachment of the 
mind.’ 

One may eat, drink, smoke, click a camera, take off one’s coat or 
do a hundred other things, and all the time keep one eye ahead to 
see what the machine is really doing, and be ready to snatch at a lever 
if necessary. But when writing, sitting low in our big boat, one’s 
attention is perforce completely withdrawn from one’s surroundings. 

Then follows his description of the flight itself, 

I ran down across the wind, hopped ofT, touched again, and then 
began to rise steadily. As soon as I saw that I could clear the bushes 
on the boundary dyke, I locked the levers, and felt for the paper and 
pencil given me by Mr. Griffith Brewer. The pencil was in one pocket 
and the paper in another ; by the time I had got them ready I must 
have flown a considerable way, 

I started to set down certain points I was anxious to observe and 
remember. . . . When I began ... I found that unfortunately it was 
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almost impossible to write on the thin paper with only the fingers and 
palm of my hand as a backing thereto, and that a certain amount of 
excitement rendered the task still more difficult. . . . 

Looking up I saw that it was still level, but had drifted down wind 
and was aiming to hit a wind-pump, so I decided to commence the 
turn. . . . 

Then I locked the levers centrally and sat back, but did not continue 
writing as I was puzzled by a momentary failure to recognize the 
ground below me. I am not a balloonist and am unused to heights. 
After a moment I realized that a little dark green blob was the pond 
in the middle of the ground. So I turned the machine towards it, 
and then wrote 1 straight again . 

The account of Dunne’s flight is accompanied by a photograph 
of a flimsy piece of paper bearing the pencil notes that he had 
scribbled down : 

Engine revs 1400 
Levers normal 
strong wind in 
face 

turning now 
straight again 

There it is ! For the first time in history ; long, long before the 
knee-pad and the pencil became the badges of the test pilot—the 
documentary evidence of an aeroplane’s performance in flight 
written by the pilot himself. 

Dunne lived for his aeroplanes ; designing, flying, lobbying; 
working often fourteen hours a day. For a brief period ho was a 
leading figure in British aviation. But although his achievements 
were acknowledged, he was always a lone experimenter, swimming 
against the stream of the main trends of his day. In 1911 he did a 
lot of work on monoplane designs, and one of them, the D.7, was 
built and flew quite well, though Dunne found it more difficult to 
land than his biplane. It was at this time that Dunne began to 
have smashes, as later recounted in Aeronautics. 

He had . . . tried every possible way of upsetting the equilibrium 
of the machine while flying : had let her control herself during the 
steepest and sharpest turns . . . had tried her in high winds and in hot 
bumpy weather, and, what is most to the point, had done his tests at 
an altitude of from 20 to 60 feet (almost any machine will recover 
from anything if she has a thousand feet of clear fall beneath her in 
which to accomplish it). 


16 



/"? ‘ 

C-P^py^, r A. 



■& 


r 


9 


The lecoid of Dunne's ‘ writing test ’ 



TESTING TIME 


It seemed clear enough that the machinej except of course as regards 
landing, was foolproof as well as stable. The experiment which now 
remained to be carried out was to load the back part of the machine 
with lead till she was tail-heavy, in order to discover at what precise 
point the stability would disappear. . . . 

The result of deliberately making this monoplane tail-heavy was 
a sudden pancake of sixty feet. She burst like a shell all round him. 
On another occasion she turned a complete Catherine wheel, wing 
over wing, owing to his touching the ground with a wing tip while 
banking. 

In 1911 a newcomer joined the Blair Atholl Aeroplane Syndicate. 
A young engineer called Dick Fairey—later Sir Richard Fairey, 
founder of the company that bears his name—came to work for 
Dunne as manager. Young Fairey first met Dunne because in the 
design of one of his model aircraft he had unwittingly infringed 
one of Dunne’s patents ; ‘ a fortunate thing for me,’ he said later, 
1 since it resulted in my obtaining with him my first full-time job 
in actual aviation.’ Fairey sometimes got the chance to fly at East- 
church, and in retrospect he once described the aircraft of the time as 

Qjieer frail apparatus with wing loadings as low as 2 lbs. to the square 
foot, and weighing sometimes 30 lbs. to the horsepower ; far more 
thrilling and enjoyable to fly than any modem aeroplane. 

Meanwhile, in response to clamorous public opinion, the War 
Office’s prejudice against aeroplanes had finally been overcome. 
In December 1911 they announced there would be a competition 
the following summer to decide the best type of aircraft for equipping 
a reconnaissance unit called the Royal Flying Corps which was soon 
to be formed. Dunne was hoping against hope to secure an order 
from the War Office, and by this time he was designing a new 
improved biplane, the D.8—soon to prove the most successful of all 
his aeroplanes. It had been ordered by Captain Garden, who, in 
spite of the fact that he was minus a hand, was very keen to try for 
a pilot’s certificate, and he did, in fact, succeed in obtaining one. 

Early in 1912 Dunne fell seriously ill, and very nearly died of 
pneumonia, but by late spring he was hard at it again. When the 
time came for the Military Aeroplane Competition on Salisbury 
Plain, in which Carden was to fly his new biplane, Dunne insisted 
on piloting the rebuilt monoplane himself, ‘ a worthy foolishness 
that was a constant alarm to his friends He was in no state to 
fly and made some bad errors of judgment though there was no 
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actual crash. His sister, who went to Salisbury Plain with him, 
was very much concerned for his health : it was around this time 
that nightmares about aeroplane accidents began to haunt him. 

* Carden’s biplane meantime, though it never had a serious 
chance in the competition, was arousing interest and amazement. 
A Flight reporter commented : 

The Dunne biplane is quite a novel sight in the air, and if observed 
unawares while slowly turning towards you is likely to produce a shock 
from which it takes minutes to recover. 

When I first saw it in this position I thought at first it was the 
Maurice Farman trying to stand still in the air. It seemed to be 
trying to climb at an angle of about 45 degrees, and was quite 
stationary. 

In agonized expectation of a horrible backward slide, it flashed 
through my brain that Verrier, who is rather fond of playing about 
on the Maurice Farman, had suddenly gone mad ; and then slowly, 
the machine changed its shape in the air . . . and I discovered it was 
the Dunne turning towards me on a full natural bank. 

Since ‘ Carden’s biplane ’ was a two-seater, it could be used for 
training, and also for stability trials in which the pilot was accom¬ 
panied by an official observer. After two such trials, in December 
1 g 12, the aircraft was awarded the Royal Aero Club’s ‘ Certificate 
of Performance No. 1 5 for ‘ flight of aircraft uncontrolled by pilot ’. 
Still the War Office did not order. 

The French, however, were by this time much interested in the 
D.8, and there was great excitement when a French officer, Com¬ 
mandant Felix, made a successful flight from Eastchurch to Paris 
in ‘ the Dunne ’. At this stage the Syndicate felt compelled to sell 
the manufacturing rights abroad, first to a French company, and 
then to an American. This caused a flurry of bitter criticism here, 
and the War Office then ordered two machines. Later on, after the 
war, it was revealed in Aeronautics that for a long time the Germans 
had been ‘ clamouring for the right to build ’. 

... Dunne had the most tempting offers from the Lohner company 
asking him to settle in Leipzig. They sent an agent over to tackle 
him. The German Navy, again, wanted two seaplanes. All this 
correspondence, with a shrewd suspicion of what was coming, was 
relegated to the waste-paper basket. 

At the end of 1913 Dunne broke down from overwork and was 
told by several doctors that he must definitely give up his aeroplanes. 
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He tried to ignore this advice, but soon came to realize they were 
right, and in May 1914 the stage of his life which had been devoted 
entirely to aircraft designing and test flying came finally to an end. 

As a designer Dunne’s misfortune was that he was long ahead of 
his time. The attainment of his fanatically single-minded ideal had 
little influence on contemporary design. For although at the 
beginning of the first World War it was thought that safe stable 
aircraft for reconnaissance were the prime need, the coming of the 
fighting scout meant that something utterly different was wanted : 
an aircraft that was ‘ quick as a squirrel ’ on the controls. 

But since then, as aeronautical science has advanced, the picture 
has changed very greatly. During the second World War—when 
Dunne himself, ailing and nearing the end of his life, once more 
applied his special genius to aircraft design, this time with official 
blessing—the first of the modern generation of tailless aeroplanes 
were starting to appear. And now, at last, Dunne’s work is begin¬ 
ning to be recognized at its true value. One present-day authority, 
A. R. Weyl, has written of him : ‘ He was a serious and far-sighted 
investigator of stability problems ... the first experimenter who 
stuck to the idea of the tailless aeroplane in spite of all difficulties 
and objections; the first investigator who succeeded in creating a 
practical tailless aeroplane . . .’ and then—a statement that rends 
the heart: * His papers contain much of what we usually assume 
to be recently acquired knowledge.’ 

But Dunne as a test pilot: that is in some ways rather a different 
story. In the first place, it may seem strange to regard him as a 
test pilot at all, but this only shows what a false idea of the test pilot 
and his work has grown up over the years. The idea of a man with 
nerves of steel who does nothing but death dives is a travesty, a 
caricature of the truth. One of Britain’s greatest test pilots, 
‘ George ’ Bulman, once said that eighty per cent of his work was 
on the ground, making sure that the facts he had discovered in the 
air were properly understood and acted upon. It goes without 
saying that a test pilot must have courage and exceptional flying 
skill; but a burning enthusiasm for the job, a talent for quick and 
accurate diagnosis, the patience to make a test again and again, 
and the ability to analyse the findings afterwards : these are just 
as essential. In all these things Ian Dunne was outstanding. So, 
I claim, he merits a place of high honour in the history of British 
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test flying. Especially as the first pilot who ever made written 
notes of an aeroplane’s performance while in the air, and the man 
who stood up before the Aeronautical Society and said, 1 The 
aeroplane does do these things, and if the theory does not give 
warranty for the practice then it is the theory which is wrong 
John William Dunne deserves recognition he has seldom received 
in the past. 


t.t.— s 
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CHAPTER 2 


Farnborough Fliers 


The crowd cheered and clapped as they gazed up at one of the 
strangest sights to be seen in all England in the summer of 1909 : 
Samuel Franklin Cody, foremost showman of the air, aloft in his 
flying machine over Farnborough. Swaying overhead went the 
amazing contraption, its rectangles of taut fabric held together by 
a forest of bamboo struts and wires, its clattering engine emitting 
drifts of the intoxicating scent of burnt castor oil ; while perched 
out in front at the steering wheel was the 1 intrepid ’ Cody, guiding 
his airborne chariot ponderously earthwards, and then ‘ gracefully 
to a standstill ’. In those days every flight was a feat and any 
landing might be a disaster. 

Cody looked and acted like a character out of a Wild West show, 
which indeed he was, and it was show business that brought him 
to Europe in the nineties (born and bred an American, he took 
British nationality in 1909). At the turn of the century he became 
very keen on man-lifting kites, and managed to get the War Office 
interested in the idea of using them for observation purposes. And 
for several years he worked at the Balloon Factory, making and fly¬ 
ing his various kites, and also experimenting with a glider, before 
he received official permission to try his hand at an aeroplane proper. 

It was in 1908 that Cody’s first aeroplane, a biplane somewhat 
resembling the flying machine of the Wrights, was ready for its 
earliest tests (this was the aircraft that acquired the name ‘ British 
Army Aeroplane No. T, which obscures the fact that Dunne’s work 
on ‘ British army aeroplanes ’ began more than a year earlier than 
Cody’s). Colonel Capper, as Superintendent of ‘the Factory’, 
directed Cody’s work, with a watchful eye to make sure his enthu¬ 
siasm did not run away with him. Capper insisted on a ‘ gradual 
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progression ’ of tests : first of all engine trials, then taxying, then 
hops. But finally came the triumphant culmination, and on 
October 16th, 1908, Cody succeeded in making the first powered 
sustained flight from British soil. On that very same day Capper 
wrote an account of it for the War Office. This memorandum, 
headed Report on the Tnals with Mr. Cody’s Aeroplane, is thus, in 
effect, the first official report of a ‘ test flight ’ made in Britain. 

. . . Mr. Cody has been running the machine about on a good many 
occasions in order to get its balance but he was instructed to attempt 
nothing sensational, or any long flight, but as soon as he was sure that 
he could really fly he was to let me know with a view to our having 
a proper trial. The machine has left the ground for short runs, at a 
height of one or two feet on seveial occasions. 

This morning Mr. Cody took the machine out as usual. , . . He tan 
along the plateau and down the slope as usual, when to his astonish¬ 
ment the machine went to a considerable height in the air. He tiled 
to bring it down but . . . seeing in front of him a clump of trees he 
decided to try and clear them. . . . 

He was, I should estimate, at a height of 16-20 feet above the 
ground. . . . He turned, gradually sinking all the time. The left wing 
tilted down and struck the ground hard, crumpling up the tips. Then 
of course the machine turned round and fell on its nose. . . . 

The total distance of flight as far as can be measured by a corre¬ 
sponding path of travel was 1,390 feet, 

The pace was not officially taken but from a casual observer, who 
happened to have a stop watch, it is believed to have been between 
25 and 30 miles per hour. 

The aeroplane was sadly damaged but Cody himself was not : 
he took spills like this in his stride. Cody was a fine figure of a 
man, though also rather a figure of fun, with his flowing locks and 
enormous hat, his goatee beard and his waxed moustachios. But 
his good-natured exuberance won affection from everybody : 1 one 
could laugh at him for his little affectations and laugh with him 
because he could laugh at himself.’ It would be hard to imagine 
two more different men than Cody and Dunne, Britain’s two first 
pioneers of the military aeroplane. Dunne, the thinker and man 
of action ; Cody, the improviser and showman. But both of them 
were forerunners of the test pilots of later years. For showmanship— 
the skilful demonstrating of what an aircraft can do—is on certain 
occasions an important part of a test pilot’s job. It is, of course, a 
sideline, but nonetheless a very necessary one. 

When the War Office decided, a few months after Cody’s first 
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flight, to stop financing his experiments (and also those of Dunne), 
Cody continued on his own without any pause. There was no ill 
feeling at the Factory, and Capper still followed Iris doings with 
interest. Early in 1909 he merely moved his aeroplane to a shed at 
the far end of Laffan’s Plain—a stretch of ground about a mile from 
Farnborough Common, till then the main scene of his activities. 
There he toiled away, modifying his successive machines, and flying 
and crashing them again and again ; repairing and modifying them 
afresh, and making flight after flight before his adoring public 
(the amazing thing is that whole years elapsed before he finally 
crashed to death in August 1913). 

Thus behind all the showmanship there was the persevering 
work of the designer-test pilot. Cody made no claim to be a high- 
flown theorist ; to his mind the proof of the aeroplane was in the 
flying thereof, and all through the years there have been many who 
have agreed with him. But he did write reports on some of his 
flying trials in 1909 and they give interesting glimpses of the sort of 
testing methods he used. On one occasion, he relates, he tied a 
Gladstone bag, weighted to about 35 lbs., onto the front of his 
aircraft, ‘ with a result that the machine flew quite as well under 
these conditions as previously.’ Another time he mentions a speed 
test: 

I measured out £ a mile, defining each point with a flag, and then 
took my time passing over same. Roughly it was about 40 seconds 
with a broad side wind. The return journey was about the same. 

Cody’s ‘ Reports on Trials ’ are really diaries as much as any¬ 
thing. On August 12th, 1909, he wrote : 

... I turned very close to the ground but without touching. I find 
my new position in front of the engine has a much more sensational 
effect on the nerves than the old position, in fact, until last night I 
never knew that I had any nerves. I think, however, I shall get over 
this slight timidness after a few runs... hope to carry my first passenger 
before the end of the week. 

It seems that his nerves did not hold things up, for only a few days 
later he took up his first passenger, Colonel Capper, and later on 
the same day made another passenger flight accompanied by 
‘ Madam Cody 

Engines were a constant frustration and worry to Cody, as they 
were to all the early fliers, and he was not by nature an ‘ engine 
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man He used to call magnetos ‘ magnuisances 1 and often used 
to say ‘ I never trust electrickery 

... I tested the engine and found that it failed signally to reach 
the speed guaranteed by the makers. Thinking my speedometer was 
reading incorrectly, I drew a large one from store at the Factory and 
tested the engine again with both speedometers attached in the gear 
on the same shaft, but by separate pulleys. They recoided as nearly 
as possible alike. ... I was then satisfied that my speedometer was 
working perfectly. 

In another report, written on September 8th, 1909, he describes 
a one-hour engine test. 

Having obtained permission yesterday (7th Sept. ’09) from my 
engine people to carry out the three one-hour tests without their 
representative, I seized the opportunity of this morning’s calm and 
brought the machine out at 5.30 a.m. 

After a flight lasting an hour and three minutes, his petrol gave 
out and he had to come down. 

My descent was rather bad, as by this time there was a very strong 
wind and I attempted to come down too quickly. The only damage 
was a broken upright, which was replaced within 20 minutes. 

I did not feel the cold much while I was up but after landing my 
fingers were quite numb, and it was then that I realized how cold it 
had been. My ears and face did not suffer at all. Possibly my fingers 
were very cold because I may have gripped the steering wheel rather 
tightly most of the time, though I frequently let it go to respond to the 
cheers of the various groups who were assembled on my route. 

On that occasion, perhaps, Cody clutched the wheel too firmly, 
but in general his intuition in using the controls was the secret of 
his success as a pilot. He was a master of the art of flying by feel— 
an art which has always been an essential of test flying, though in 
recent years its terms of reference have changed. In Cody’s time, 
flying by feel was of a primitive kind, directly akin to riding. And 
in Cody’s case, dhe ability known as good hands, and the com¬ 
plementary sensitivity of 1 the seat of the pants ’ had, during his 
cowboy youth in Texas, become superbly practised, long before he 
ever used them as aids to aviating. Moreover, in the same sense 
that horse and rider are one, so Cody and his aircraft were one, as 
indicated by the phrasing in another of his reports. 

I then thought it best to land and started down but approached the 
ground so quickly that I was afraid of smashing my wheel system so 
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I rose again and then the danger of running into the Factory fence 
occurred to me, so I decided whatever happened I must land and 
hoped to imitate the squatting posture of a crow when landing. 

Flying by feel was the only way Cody could possibly have 
controlled the idiosyncrasies of his aerial creations. And, as G. G. 
Grey, British aviation’s most outspoken editor, once said, it was no 
wonder that Cody, ‘ with an eye and a hand and a seat on a horse 
such as his, should produce an aeroplane which none but himself 
could fly.’ Cody had hands that responded to every tendency of 
his machine with such lightning understanding that they almost, 
but not quite, anticipated ; that instinctively made the right sort 
of movement, gentle or masterful, brisk or sustained. ‘ Yet his 
hands, 1 to quote Grey again, 1 for all their delicate touch, seemed 
to have a high-tensile care-hardened quality. To sec him tying 
knots in 8-gauge . . . bracing wire with his bare fingers, when the 
average mechanic would need a couple of pairs of pliers, was a 
lesson in what human skin and muscle could be trained to stanch’ 
Everything Cody did was done in his own inimitable way, and 
his originality, more than anything, was the thing that always held 
him in the public eye. It seems fitting that the ‘ monument ’ to 
Cody outside today’s Royal Aircraft Establishment at Farnborough 
is so dramatically different from the usual run of monuments. 
‘ Cody’s Tree ’, dead and blackened and starkly beautiful, is the 
skeleton of the tree to which he used to tether his first aeroplane 
when he tested its engine power with a spring balance. A plaque 
commemorates Cody’s historic first flight, but the tree itself seems 
to commemorate tire fact that he was not only a great flier but a 
consummate exponent of the art of display. 

In the spring of 1909, when Cody was just starting on his own at 
Laffan’s Plain, and Dunne was starting on his own at Leysdown, a 
man with very definite views on air affairs was laying plans with a 
long future. It fell to R. B, Haldane, Britain’s Secretary of State 
for War, to formulate a policy for military aviation. Later, as 
Lord Haldane, he wrote : 

Numbers of inventors came to see me as the then responsible 
Minister, including the brothers Wright, and I examined many plans 
and specifications. But I saw that those whom I interviewed were 
only clever empiricists, and that we were at a profound disadvantage 
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compared with the Germans, who were building up the structure of 

the Air Service on a foundation of science. 

In the light of these opinions Haldane made his plans. Lord 
Rayleigh was to lead a new advisory committee on aeronautical 
research, while the Balloon Factory at Farnborough, previously an 
Army preserve, was to become a civilian unit (under the control of 
the War Office) to take charge of all practical flight experiments. 
This meant that Capper’s appointment as head of the Factory 
came to an end, and in his place Haldane appointed an engineer 
of high repute named Mervyn O’Gorman, ‘ the best expert on 
mechanical problems of this kind that we could find The War 
Office instructed O’Gorman to concentrate entirely on airships. 
They admitted that * heavier-than-air dirigibles ’ might one day 
have military uses, but for the present they had no use for circus 
stunting by ‘ acrobats ’. This view was upheld in spite of many 
significant portents, including Bleriot’s cross-Channel flight. 

Meanwhile a tide of enthusiasm for aeroplanes and flying was 
sweeping Europe, kindling the imagination of high and low. It 
was just as well for Britain that among her ‘ clever empiricists ’ 
were several of very outstanding talent. Foremost among them, it 
was soon to prove, both as engineer and designer and also as test 
pilot, was a young man called Geoffrey de Havilland. Few people 
have heard very much about his early work. But in fact he may 
well be regarded, in terms of all-round aeronautical achievement, as the 
greatest of all the British pioneers. 

He was the son of a parson, Charles de Havilland, whose family 
came from Guernsey and was of Norman descent; a lean, thoughtful 
young man who sometimes wore an expression of almost fierce 
concentration and purpose, but whose smile was gentle and charm¬ 
ing. It was in 1908, when he was twenty-six and newly married, 
that he decided to break away from a promising career in motor 
engineering because he was so deeply bitten with the idea of 
building his own aeroplane. For some years before this, when 
many in Britain were treating the Wrights’ experiments as ‘ one 
more bit of American bluff’, young de Havilland had taken them 
with full seriousness, and had been studying every single magazine 
with 1 bits about flying ’ he could lay hands on, Then, thanks to a 
gift of f 1,000 from a generous grandfather, he set eagerly to work. 
First of all, in the lodgings near London which were then his home, 
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he designed his own engine. He had already made an engine for 
a motor-cycle, and hoped to be able to improve on the very 
inadequate ‘ aero-engines 5 of the day. The engine design took 
four months, and meantime he met a young engineer called 
Frank Hearle, a Cornishman, who joined him in his venture, at a 
starting salary of fifteen shillings a week. Next, while the engine was 
being built, de Havilland tackled the design of an aeroplane based 
on the Wright model, a biplane with a 4 mono-elevator 5 in front, a 
rudder at the back, and two pusher propellers geared to the engine 
he himself had designed. As designer of both airframe and engine of 
his first flying machine de Havilland was unique among British air 
pioneers. 

When the time came to construct the aeroplane, de Havilland 
rented a shed off the Fulham road, and each day he and Hearle 
busied themselves with the carpentry, sawing and smoothing the 
■whitewood, and glueing and fitting and screwing. And beside 
them de Havilland’s young wife, Louie, worked away with a 
sewing machine, seaming the cotton fabric for the wings, with 
special care to make the stitching even. 

By the end of 1909 the biplane was ready, and a suitable place 
for testing was needed. De Havilland’s father was rector of Crux 
Easton, a village on the Berkshire Downs between Newbury and 
Andover ; and not far from this, on the Earl of Carnarvon’s estate, 
high on the Downs near ‘ the Beacon at a lonely spot known as 
Seven Barrows, there happened to be some 4 aeroplane sheds 5 
made of corrugated iron, which had been put up for J. T. C. Moore- 
Brabazon before he started doing his flying at Leysdown. De 
Havilland arranged to buy these sheds, and there he and Hearle 
prepared the aeroplane for a first attempt at flight. 

When all was ready de Havilland mounted the pilot’s seat and 
Hearle started the engine. But when they measured the ‘ pull of 
the propellers ’ with a butcher’s spring-balance, intended for 
weighing carcass meat, they found that the aircraft was under¬ 
powered. There was no chance of getting into the air off the fairly 
level stretch they had hoped to use. So they looked around for a 
suitable slope, and, in spite of rabbit warrens and other obstacles, 
found a place they thought would do. De Havilland then started 
off down the gentle incline. For about forty yards he gathered 
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speed, then judged the moment had come. He pulled the elevator 
control—too hard. The machine rose steeply into the air to a 
height of about twenty feet. He managed to correct the steep 
angle but as he did so there was an ugly sound of cracking wood, 
the left wing gave way, and in a moment the little flying machine 
had smashed onto the ground like an egg. 

De Havilland disentangled himself from the wreckage, shaken, 
and with an injured wiist, but otherwise unhurt. It was a sad 
disappointment but a useful lesson. As reported in Flight not long 
afterwards : 

. . . this particular machine showed itself to be insufficiently strong 
for its purpose, thereby , . . indicating not only the inadequacy of the 
cross sections employed, but also the great difficulty that there is in 
selecting suitable woods for aeroplane construction. 

To a large extent a form of American whitewood was chosen by 
Mr. de Havilland, chiefly in order to obtain a good straight giain, but 
the subsequent fractures indicate an internal softness that was not 
apparent previously. . . . 

Back at the workshop in Fulham, de Havilland started all over 
again, this time using stronger timber : silver spruce, ash, and 
hickory. He also decided to simplify the design, with one propeller 
instead of two. By the summer of 1910 he and Hearle were at 
Seven Barrows again, with the new, greatly improved machine. 

For some time there was nothing but a great deal of taxying, but 
then one day de Havilland said to Hearle, ‘ the aeroplane is trying 
hard to lift, and I think I did just get off the ground. You watch 
and see when it actually happens. 5 So Hearle lay flat on the grass 
to watch for a glimpse of a gap between wheels and grass. After 
the first short hop had been duly witnessed there were soon longer 
hops and then real flights, with sometimes a few incredulous yokels 
as onlookers and also a local postman. By mid-October, de 
Havilland had flown nearly forty miles altogether and was ‘ feeling 
quite at home in the air ’. In other words he had taught himself 
the technique of keeping his wayward mount continually under 
control. As with most of the earliest aeroplanes, if the pilot relaxed 
for even a second something unexpected would happen at once ; 

1 the aircraft tilted up or down or got away in some direction,’ 

De Havilland’s skill was increasing, his confidence mounting, but 
at this very point it seemed he might have to give up flying altogether. 
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Already for some months money had been running short. Both he 
and Hearle thought they would have to abandon aeroplanes and 
go back to motor engineering. Here Providence stepped in, 
however, by means of a chance meeting that had taken place a few 
months earlier. 

At the Aero Show at Olympia in the spring of 1910 de Havilland 
had happened to run into an old friend from the motor industry, an 
engineer called Fred Green, who told him he had got a new job as 
‘ Engineer Design ’ at the Balloon Factory at Farnborough. They 
were building small airships, but the Superintendent, Mervyn 
O’Gorman, was keen to experiment with aeroplanes as well. By 
the end of the year both de Havilland and Iiearle were on the 
staff of the Balloon Factory, and O’Gorman, by the use of ‘ strategy 
and tact ’, had managed to persuade the War Office to buy de 
Havilland’s aeroplane for £400. 

In January 1911 de Havilland put his aircraft through a series of 
tests at Farnborough, When he first started at Seven Barrows the 
main question had been, * Will it get off the ground ? 1 Now there 
was a new leading question : ‘ How well will it stay up ? ’ A 
report of his Farnborough ‘ trial ’, signed by Fred Green—the first 
official account of a flight test under O’Gqrman’s new regime— 
brings out this new stage of development. 

Trial of De Havilland Aeroplane, 14th Jan. ign 

Trial. Trial was made of the de Havilland Biplane, driven by Mr. de 
Havilland, to test its general suitability for flying and its powers of 
remaining in the air. It was decided that a test of one hour continuous 
flight was advisable, carrying only the pilot and that shorter flights 
should be made afterwards to test its passenger carrying capacity. 

The day was very cold and it was found that the lubricating oil 
would not flow down from the oil tank sufficiently fast to enable long 
continuous flights to be made. . . . Permission was therefore given to 
the pilot to make two descents during the hour to pour in additional 
oil to the base chamber, but no other work was to be done to the plane 
and no petrol was to be added. 

The flights were entirely successful, the pilot showing very good 
control over the machine and all landings were accurately made. 

No troubles developed in any part of the motor or machine with 
the exception of the freezing of the oil before mentioned. 

Passenger Flights. At the conclusion of this trial two passenger flights 
were made, taking Mr. Hiscocks and the writer in turn round Lallan's 
Plain. . . . 
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Speed. Up to the present no accurate determination lias been made of 
the speed of the machine, but it appears to fly rather faster than the 
usual type Farman and the speed is probably between 40 and 50 miles 
per hour, but the exact determination must be made later. 

In general, the machine behaved with marked steadiness and 
appeared to be under perfect control duiing the whole of the flight, 

The acquisition of the 1 de Havilland Biplane 5 was a milestone 
at Farnborough, but this aircraft was not the only aeroplane at the 
Factory, despite the ban on the building of heavier-than-air flying 
machines. In December 19x0 a damaged aircraft of French design 
had been sent ‘ for repair ’ fiom Larkhill on Salisbury Plain, where 
some keen young Army officers were busy pioneering military 
aviation at their own expense, This repair work was sanctioned 
by the War Office. But * repairs 1 at the hands of de Havilland and 
Green meant nothing less than complete metamorphosis ; the only 
thing that finally remained of the original aircraft was the engine, 
and the new machine incorporated de Havilland’s latest ideas. 
Thus began a period of more than three years during which de 
Havilland, as the Factory’s chief aircraft designer, and also as test 
pilot, working fust on 1 repair jobs and then, when official policy 
changed, creating acknowledged prototypes, sowed the seeds fro m 
which were to spring some of the major trends in British aviation. 
De Havilland gave about three-quarters of his time to design, and 
a quarter to test flying. As a designer he worked almost entirely 
by eye, for he knew little of aerodynamic theory or stress calcula¬ 
tions. But, as he himself once said, ' an aeroplane designed puiely 
from mathematics might be a terrible looking thing, and hopeless 
to fly ... an aeroplane that looks right—really right—will be right 
in other ways’. 

Towards the end of 1911, in preparation for the Military Aero¬ 
plane Competition the following summer, the War Office published 
a specification for an ideal reconnaissance machine. Minimum 
performance figures were given, and the aeroplane was to be 
capable of ‘ rising and landing without damage from and on long 
grass, clover, and ploughed land—the machine to have a wide 
range of speed, be easy to pilot and reasonably quiet while flying 
The competition was open to all the aircraft industry, and foreign 
firms as well as British might compete, but ‘ the Factory 1 (by this 
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time renamed the Army Aircraft Factory) was not allowed to 
enter, as it was a Government concern. Nevertheless de Havilland 
set himself to meet the specification. Again it was a matter of 
1 repair work ’. Earlier in the year there had been another windfall: 
an aeroplane presented to the War Office by the Duke of West¬ 
minster. Transformed out of all recognition it emerged in 1912 as 
a prototype two-seater called the B.E.i (the designation ‘ B.E.’ 
stood for ‘ B 16 ’iot Experimental 1 because, like the Bldriot designs, 
the aircraft had a tractor propeller). 

On March 14th, 191a, de Havilland tested the B.E.i, taking with 
him a passenger so that the aircraft was correctly loaded. First of 
all, for the speed test, he flew low over a measured strip between 
Laffan’s Plain and Farnborough Common. There was a small hut 
at each end, and in each a man with a stop-watch. Then he 
proceeded to the climbing test, when he noted the readings of 
aneroid and stop-watch, taking with him a pocket barograph, 
which was later used as a check. The following official report 
shows what marked advances had come about, as regards the 
precision of Farnborough test flying, since the ‘ trial ’ of January 
the year before. 

This is to certify that the aeroplane B.E.i has been thoroughly tested 
. . . and the mean speed over a £ mile course with a live load of 25 
stones and sufficient petrol for one hour’s flight is 58-59 m.p.h. 

The rate of rising loaded as above has been tested up to 600 feet and 
found to be at the rate of 155 feet per minute. 

Already de Havilland had surpassed the speed required for die 
competition, though his rate of climb was not quite up to scratch. 
The competition was still more than four months ahead, however, 
and by the time it began, in the first week of August 1912, a new, 
improved version, the B.E.2, was ready for demonstration. 

It was a horribly wet summer that year. The tests on Salisbury 
Plain dragged on for almost a month while the twenty-five entrants 
competed. At the end of it all the winner was Samuel Franklin 
Cody, flying a cumbersome aeroplane nicknamed ‘ Cody’s 
Cathedral This result showed that a powerful aircraft flown by 
a very talented pilot who knows it intimately can win such a 
competition however intrinsically unsuitable it may be for military 
development. No one grudged Cody the glory or the prize money. 
But none of this could win a future for his * Cathedral ’. There is 
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a story that during one of the long wet waits Cody and some other 
pilots were sitting in a shed chatting and one of them made fun of 
his aeroplane. Thereupon Cody remarked in his deep Buffalo Bill 
voice : 

‘ Well ! Well ! I don’t mind. I’m the man who has copied 
nobody.’ 

In a flash a young pilot named Wilfred Parke mimicked back : 

‘ Yes ! Yes ! And you are the man nobody wants to copy.’ 

The aeroplane that everyone did want to copy was not an official 
entrant at all: de Havilland’s B.E.2. There seemed nothing he 
could not do in his handy two-seater. He set up a British altitude 
record, reaching more than double the height required for the 
competition, and day after day he showed off the versatility of his 
latest design to new advantage. The Morning Post reported 
glowingly on ‘ The Army Factory Type as maid-of-all-work ’. 

It has 1 taxied ’, it has landed in plough, and it has matched the 
best climbing made by any competitor, apart from which it has 
afforded examples of practicability, as when Mr. de Havilland forgot 
a barograph which had been left at Knighton Down, a couple of miles 
away. He turned on his petrol and ignition, stepped in front of his 
machine, the motor began firing, got on board without the necessity 
for anybody to hold back the machine, accelerated the engine so that 
it began to travel forward over the ground and in a very few yards 
was in flight, landed at Knighton Down, got out, fetched the baro¬ 
graph, put it on board, and flew back to the sheds. 

Indeed, throughout the period of the Trials, we have seen this 
machine daily being used for carrying messages, delivering parcels, 
taking observers to particular coigns of vantage at faster speeds than 
could be possible by any motor-car, and in general giving the best 
illustration yet afforded of what manner of thing a latter-day middle- 
sized flying machine can be for practical service. 

Before the end of the first World War, one-third of the Allies’ total 
air strength consisted of ‘ latter-day middle-sized flying machines ’ 
designed by Geoffrey de Havilland, And here it may be mentioned 
that just after the war de Havilland set on paper the following 
interesting statement: ‘ I have been flying for nine years and hope 
to continue, as I believe that what success I have had as a designer 
is largely due to being a pilot and testing my own designs.’ 

At the time of the Military Aeroplane Competition in 1912, the 
fact that the War Office was wanting aeroplanes at last meant. 
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of course, that more testing had to be done at Farnborough, 
and more 1 fliers 1 were needed : de Havilland already had his 
hands full. So O’Gorman started talcing on additional fliers. 
Two of the first were Ronald Kemp, a civilian, and Lieutenant 
S. C. Winfield Smith, a young Army officer who had learned to fly 
at his own expense, a procedure frowned on by his colonel, who 
regarded flying, like motor-bicycle riding, as a sport lacking in 
dignity. 

At this time O’Gorman was also beginning to build up his team 
in other ways, and since his main brief was the applying of scientific 
principles to aeronautics, he needed men on his staff with scientific 
training in addition to fliers and engineers. When the war came 
he was able to call in a galaxy of talent, mostly from the universities. 
But two years before the war, in June 1912, a young man who 
proved to be the forerunner of the wartime Farnborough scientists 
arrived at the renamed Royal Aircraft Factory as Assistant Engineer 
Physicist. He was a relative of O’Gorman’s named Edward Busk, 
and the importance of his work in the early evolution of test flying 
can hardly be exaggerated. For he initiated the method that lies 
at the heart of all true test flying ; the method that springs from 
the marriage of science and ‘ feel ’. 

Edward Teshmaker Busk (Ted, or Teddy, to his family and 
friends) was by nature a clever inventor and investigator, and also 
a Wright-worshipper since boyhood. At Cambridge, where he got 
a First in the mechanical sciences tripos, he amused his con¬ 
temporaries at King’s, including Rupert Brooke and Shane Leslie, 
by indulging in what they called ‘ the new sport of motor-bicycle 
making ’, and by appearing on his home-made motor-bike at an 
ear-splitting six miles an hour. But he also took part in more 
orthodox sport, for he was keen on rowing—‘ as much at home on 
the water as on land ’—and most of his holidays were spent climbing 
mountains, either in the Lake District or abroad. 

It was during his time at Cambridge—between 1904 and 1908 
—that Busk began to be influenced by the writings of Dr. F. W. 
Lanchester, the leading thinker of the day on the theory of flight. 
He was specially fascinated by Lanchester’s thesis that an aircraft 
of the conventional cruciform shape could be made inherently 
stable if properly balanced in design. It was another solution to 
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the same problem that Dunne was answering in his own very 
different way. After Cambridge; Busk worked for a couple of 
years with an engineering firm at Dartford, and then, for a time, 
at his home in Sussex, he fitted up an old barn as a workshop and 
pottered about with experiments of his own devising. Many of 
them related to Lanchester’s theories, and he made model gliders 
with a wing-span of about three feet, as Lanchester himself had 
done. He hated throwing things away, and worked surrounded by 
1 an accumulation of papers, letters, rough drafts, scientific calcula¬ 
tions and drawings . . . enough to drive a man of a tidier turn of 
mind silly But he was neat and dexterous enough when it came 
to putting final touches to his models. 

Busk’s main ambition was to build and fly his own aeroplane, 
and early in 1912, with this in view, he began taking flying lessons 
at Hendon, the great centre of ‘ show flying ’ where there were also 
several schools. But then he realized that he could not affoid to 
finance his scheme without long delays. So he gave up the idea of 
experimenting on his own, and through the Cambridge Appoint¬ 
ments Board was offered the job at Farnborough. tie had already 
explained to his mother (his father died when he was a child) that 
he knew he wanted to take up * the Science of Aviation ’ as his life’s 
work. He told her his only reason for hesitating was that he knew 
she would worry, but she replied she felt she must not stand in his 
way. 

At Farnborough everyone took to the tubby, round-faced young 
man with laughing eyes and a big bushy moustache. Fie was 
friendly and unsophisticated, 1 with a face like a whelk ’ according 
to one of his Cambridge friends. Flis cheerful smile was ‘ a radiator 
of optimism 5 and he was honest as the day : as a boy at Harrow 
he once wrote to his younger brother, at the end of a letter of good 
advice, ‘ Whatever happens NEVER TELL A LIE.’ Almost at 
once he was put in charge of a department dealing with ' aero¬ 
dynamic research from the practical point of view ’ (along with 
many other subjects). And from this time onwards he was able to 
devote himself to the experiments he had been longing to tackle 
properly ever since Cambridge. 

The new science of aerodynamics, based mainly on the pioneer 
researches of Professor G. H. Bryan, the great physicist, whose 
prime achievement was the translating of Lanchester’s theories 
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into conventional mathematics, was already being evolved by 
means of experiments with models in 1 wind channels ’ at the 
National Physical Laboratory (Busk studied there for a short time 
before starting work at Farnborough). But the wind-channel tests 
could only simulate ; they could not prove what would happen 
when a real aeroplane was in real flight, and this was precisely 
what Busk set out to discover. At this stage he was not yet himself 
a pilot, so he had to brief the ‘ Factory fliers 1 as to what was needed 
in the case of each experiment. 

His first main aim was to record in scientific terms—in the 
language of measurement—what actually happened to the air as 
an aeroplane of a certain shape progressed through it. The 
aeroplane he used for these experiments was a version of the de 
Havilland ‘ maid of all work’, the B.E.2A. And the means of doing 
them was to measure the force of the onrushing air at different 
points of the aeroplane in flight. The speed of the air rushing over 
one of the wings was measured by means of a tube fixed near the 
front of the wing, linked with a pressure gauge in the cockpit. But 
there were different speeds to be measured in the case of the 
aeroplane’s tail, because of the slipstream caused by the propeller 
in front which was churning up the air like an electric fan. So 
Busk fitted another pressure tube onto the tail, putting it first of 
all one foot from the juncture of tail and fuselage, then two and a 
half feet, then four and a half; first on one side of the fuselage, 
then on the other. And in each different case the pilot had to 
make an actual flight to find out how the airflow was affected. 

First the pilot flew level over the 1 speed course taking readings 
all the while ; then he climbed with the engine £ running all out ’ ; 
then glided down, still taking readings. There was no hope of 
accurate data unless the weather was calm, so an experiment of 
this kind might continue for weeks on end. It meant doing almost 
the same thing over and over again very accurately, a process 
likely to seem very tedious to anyone who was not trained to 
scientific method. 

After about nine months at Farnborough Busk was certain he 
must take on the flying himself. He explained to O’Gorman that 
‘ he could not get the information he needed from the air unless he 
went up himself ’, and lamented that an occurrence which 1 would 
have made all the difference ’ was not mentioned till six months 
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after it happened, as ‘ the airman ’ had not realized its importance. 
Busk got his way, and in the spring of 1913 became Geoffrey 
de Havilland’s pupil, By the summer he was making his first 
experimental flights on his own. 

By this time his analysis of the ‘ characteristics 5 of the B.E.2A 
was reaching a newly advanced stage, and concurrently Busk 
devised an instrument for recording the movements of the aeroplane 
in flight. More than ever now he was sure he must do his own 
flying. For he was setting out to discover at what point the aero¬ 
plane’s reactions ‘ reached a dangerous stage ’, which meant that it 
had to be forced into abnormal attitudes and manoeuvres. To a 
practised pilot, accustomed to making intuitive movements, as does 
the rider of a bicycle or the driver or a car, this involved a purposeful 
disobeying of intuition. In such a matter it is not possible to ‘ brief ’ 
someone else. The only solution is a personal understanding of the 
experiment by the man who is going to make it. As a test pilot of 
recent days once said of Busk and his approach, ‘ There you have the 
beginning of test flying ; the fact that you’ve got to understand 
exactly what you’re doing.’ 

There was another way, too, in which the work of Busk—once 
he himself started flying—was to set an important precedent. Or 
rather, the acceptance of his methods is a landmark in the history of 
test flying. The whole thing came about because the enthusiasm 
of his inquiring mind far outstripped the capabilities of the recording 
instruments of the day • so, to supplement his scientific findings, he 
fell back on his own intelligence and feel and powers of observation. 
Many pilots had already been doing this in their everyday flying, 
in fact relying almost entirely on this, but it took a Ted Busk to get 
the ‘ method ’ officially recognized. In one of the official reports on 
his experiments lies the following telling statement : 

It has ... been necessary to use the observations of the flier, which, 
though not giving quantitative results, may, if care be used, be relied 
upon for qualitative information. 

What an admission ! For at this time the word ‘ flier ’ was 
almost a synonym for ‘ stunter ’ or ‘ acrobat ’. And this admission 
that the flier’s ability to assess and diagnose might' if care be used, 
be relied upon ’ was to bring about, in course of time, many interest¬ 
ing developments, and to give the test pilot a new and far more 
demanding status. 


T.T.- 
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Through the summer of 1913 Busk laboured ahead collecting the 
raw material for full-scale experiments based on Lanchester’s 
theories about stability. Evidently Busk was free to plan his own 
research, for, according to an account written soon afterwards by 
O’Gorman : 

He worked out a result, knew he was right, but simply had his results 
checked, and then proved them in his own person over and over 
again. . . . He did the most magnificent things without announcing 
any intention and without applauding audience. He merely took all 
the sane precautions of a clever engineer. 

And then, after doing things 1 which nobody had ever dared to 
try before ’, Busk would walk into O’Gorman’s office, grinning as 
usual, his hair blown about by a hatless flight, to report the success 
of his experiment. 

By the autumn of 1913 a new two-seater aircraft was ready. 
Designed by de Havilland, it was known as the R.E.i (the letters 
signifying ‘ Reconnaissance Experimental ’) and it was the first 
aeroplane to incorporate a pattern of balance based on the findings 
of Busk. Its stability was proof that his researches were worth 
while, and by the following May the innovations had been built 
into yet another edition of the famous B.E.a. Both in this new 
machine, the B.E.2C, and in the R.E.i, Busk was able to give the 
same sort of hands-off demonstrations that Dunne had given three 
years earlier. And sometimes he was accompanied by distinguished 
passengers such as the Secretary of State for War, Colonel J. E. B. 
Seely. Most of these flights were without mishap, but some were 
not. In his book Fear, and be Slain , Seely later described an eventful 
occasion when Busk took him up in the R.E. 1. They arranged that 
when the aircraft reached a suitable height, Busk should touch 
Seely on the shoulder, and then let go of the controls, thereafter 
‘ leaving the aeroplane to itself ’ for ten minutes. 

Up we went, and in long circles rose ever higher and higher; an 
occasional wobble ; sometimes a drop.... And so, at last, to between 
three and four thousand feet up, where the experiment was to begin. 

Our aeroplane was flying at about sixty-five miles an hour. I felt 
a tap on my shoulder, turned round, and saw . . . Busk holding both 
hands up . . . the rush of air was very great. I nodded to Busk, and 
turned back to watch the progress of our aircraft over the country below, 
and to see how the varying wind currents deflected her course. Then, 
all at once, while I was intently surveying the country in front of me, 
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a great splash of fluid struck me in the face, just as though a man had 
thrown a pint of water out of a jug straight at me. Before I had time 
to think, the propeller had stopped and we were nose-diving straight 
to the ground. Within a few seconds we had attained an incredible 
speed. My most vivid recollections are clutching the sides of the 
cockpit to avoid falling forward, the violent uprush of air, and the 
almost unbelievable shriek of the wind tearing through the struts and 
the wires of the aeroplane. . .. 

At first, of coutse, I presumed that some accident had happened 
which had put the aeroplane out of control. . . . However, when two 
or three seconds had passed ... I realized that Busk was still in 
command of our frail craft. I tried to turn my head to look at him ; 
but the violence of the wind made me bend my head down again. 
For a few seconds more I saw the earth rushing up to meet us ; then 
one had the sensation of terrific strain as we flattened out. There 
were loud clacks and twangs, a tremendous bump, and I found myself 
still in the aeroplane half upside down. Without much difficulty I 
clambered out, followed by Busk, who was behind me. As he climbed 
out, the aeroplane, which had been standing on its head, rolled over 
on its side. We laid down on the heather and spoke not a word for, 

I suppose, two or three minutes. Then Busk said, with a happy smile 
on his pale face : 

* Well, I can’t explain that.’ 

‘ What ? ’ I asked. 

He said, ‘ Why we did not catch fire.’ 

I replied ; ‘ I suppose it was petrol that flew into my face ? ’ 

‘ Yes,’ he said, ‘ I saw it fly and switched off on the instant. Even 
so, there is such a mass of hot metal round the engine that a big splash 
of petrol must mean ignition. I thought there was just a chance, 
though a remote one, that we might reach the ground before we 
were frizzled up. 1 

What had happened was this. The petrol feed pipe had broken off, 
or burst at the entrance to the petrol tank, and the big splash of petrol 
had escaped. Busk was right in saying that the bursting of the petrol 
into flame was practically a certainty; but his instantaneous action 
in cutting off' the ignition and then turning the aeroplane into a nose¬ 
dive—thus giving the tremendous cooling effect of a 200 miles an hour 
fall—had just saved us from certain death. 

We walked back together over the heather and grass to the nearest 
road and stopped a passing car, whose owner kindly gave us a lift back 
to the aerodrome. We reported the occurrence to those concerned, 
and I returned to London. Only my private secretary knew what had 
happened. 

The sequel to this story must be mentioned here. Seely’s con¬ 
fidence in ‘ that wonderful bird-man, Busk was such that not 
long after this he went up with him again in the R.E.i. And 
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this time the ten-minute demonstration went through without a 
hitch. 

During the early part of 1914, while Busk worked on, driving 
himself too hard and loving it, a new development took place at 
Farnborough. At O’Gorman’s urging the War Office created a 
special department to look after the testing of materials and 
structures, as well as the testing of engines and the organizing of 
‘ acceptance trials’. An Army officer from the Central Flying 
School, Major J. D. B. Fulton, was put in charge as Chief Inspector 
of Aeroplanes and Engines, and de Havilland became his second- 
in-command. This step was taken largely because there had been 
many fatal accidents throughout the country, particularly with 
monoplanes, caused by structural faults. And in any case there 
was urgent need for a standard system of checking the machines 
produced by the mushrooming aircraft industry. This new set-up 
meant rather an upheaval at Farnborough, and it is hardly surpris¬ 
ing that de Havilland was' never very keen on the inspection work 
Shortly after this he left the Factory to lead the design stall of the 
Aircraft Manufacturing Company at Hendon. 

When the war came, however, de Havilland, who was on the 
Royal Flying Corps Reserve, was called up for flying duties, and 
was briefly at Farnborough again, testing production-line aircraft. 
On November 5th, 1914, he was busy all day testing 1 B.E.s ’, 
and late in the afternoon, took the last of them up. The light was 
failing as he turned to go down to land, and at that moment he 
saw a dreadful sight. An aeroplane in flames—a meteor leaving 
a trail of sparks—was flying across the sky. He knew it was Ted 
Busk : they had both taken off at the same time. Blazing it glided 
down towards Laffan’s Plain, and Busk must have been dead 
before it crashed to the ground not far from the shed where Cody 
used to keep his aeroplane. 

The holocaust left no evidence to prove how the fire had started, 
but there seemed every likelihood that a spark from the unshielded 
motor had leapt by chance onto an overflow of petrol from the 
forward tank. On the very day before the accident, Busk had 
made a flight in the same machine, taking up a Farnborough 
friend, Geoffrey Taylor (now Sir Geoffrey Taylor, the eminent 
atomic scientist), for his first flip. On landing, Taylor noticed his 
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feet were soaked in petrol and he mentioned this to Busk. But an 
overflow from the forward tank was a common occurrence in those 
days, as the pilot had to use a hand pump every now and then to 
keep it supplied, and there was no gauge to show him when he had 
pumped enough. Once when Geoffrey de Havilland landed there 
was an inch or more of petrol sloshing about on the floor of his 
cockpit, and, in retrospect, he has commented, ‘ it was really before 
anyone bothered about safety measures—that came later on.’ 

Busk’s death, at the age of twenty-eight, was a grave loss to 
British aeronautics, although already he had achieved an amazing 
amount. ‘ But for his experiments,’ wrote one of his colleagues, 
R. H. Mayo, 1 mathematicians would probably still have been 
writing treatises on stability, and pilots be flying unstable machines.’ 
Lord Rayleigh himself went further, and said of Busk that his 
services in the scientific development of aeronautics would cause his 
name to be remembered—when the history of early progress in 
flying came to be written—beside those of the brothers Wright. 
The respect with which the work of Busk was regarded may also 
be gauged by the Aeronautical Society’s posthumous award of their 
Gold Medal, the highest British honour of its kind. 

It fell to Busk’s mother to receive the medal for her son—he was 
unmarried—and later she wrote a memoir, describing his life in 
some detail. In it she alludes to a matter which, because of its 
relevance to test flying, calls for special mention here. Apparently, 
though she felt she must not stand in his way, she and Ted had 
several times discussed the risks of his work, and several times she 
tried to persuade him not to fly so much. 

He accepted my view without any argument, but assured me that 
with the stable machines there was little, if any, risk of an accident. 
This, I told him, I realized, but apart from stability there was the risk 
of fire. He again agreed, but said that cases of accident by fire were 
very rare, and I could only answer ‘ Ah, but they do exist.’ 

After his death I found that he had kept cuttings from the papers 
on accidents which had occurred to aeroplanes through fire. For a 
similar reason he had also kept cuttings on accidents in the mountains 
through the rope breaking, and I found some calculations he had made 
on the subject. 

Among test pilots there are some who frankly admit to a taste 
for 1 calculated risk ’. Others admit to a taste for risk pure and 
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simple, pointing out that * calculated ’ risk belongs to designing 
aeroplanes rather than testing them. But whatever the phrasing, 
the essentially virile taste for personal risk is, in fact, one of the 
main things that gives impetus and fulfilment to the test pilot’s 
work ; the spur which other motives such as a love of flying and a 
bent for technical analysis could never alone provide. One early 
test pilot who gave thought to this matter was J. W. Dunne, and in 
later life he went so far as to maintain that the challenge of risk is 
what calls forth in Man ‘ the highest of human powers ’ : 

What do most people mean by adventure ? When they talk of 
adventure they lose sight of the kernel of the thing through over 
attention to its various attractive trappings. . . . An adventure is 
essentially an unexpected experience. . . . Men . . . are equipped with 
a very remarkable power, the power to keep their heads in novel 
situations and to devise swift plans for dealing with strange circum¬ 
stances. Here . . . we have an aptitude which, if left latent, clamours 
for exercise. An adventurer is one who finds that clamour so insistent 
that he welcomes with rejoicing every kind of opportunity for employ¬ 
ment of this highest of human powers. ... To Man, riding the storm 
of circumstance, risks are negligible compared with the enjoyment 
obtained from full self-expression. 
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A Man for the Job 


There is a famous story about Sir George Cayley, the English 
country gentleman who is now generally regarded, by virtue of his 
aeronautical experiments in the first half of the nineteenth century, 
as the true inventor of the modern aeroplane. In Cayley’s time 
there was no question of attempting powered flight; no suitable 
engine was yet in being. But he got as far as staging experiments 
with man-carrying gliders—the first of their kind in history—-and 
on one occasion Sir George asked his coachman, a stolid Yorkshire- 
man, to play the part of * pilot ’. Harnessed into the gliding 
machine the coachman started running downhill against a light 
breeze, found himself lifted clean off the ground and across a little 
valley, and finally landed rather heavily on the other side. The 
story goes that the man thereupon hastened to Cayley, exclaiming 
in broadest Yorkshire : ‘ Please Sir George, I wish to give notice. 
I was hired to drive, and not to fly ! ’ 

Cayley’s coachman was not, of course, any more a test pilot than 
a dog in a Sputnik, but the story contains, in embryo, a pattern 
that has been constantly recurring, ever since the designer-pilot of 
early days was succeeded by designer and pilot working together. 
The designer creates a design, but the result is not an aeroplane 
until it has flown, and even then it is only a raw machine. It has 
to be tested, and altered, and tested, and adjusted, and tested 
again and again, before it becomes an aircraft that can be truly 
called real. As Cayley’s coachman showed, all unwittingly, the 
profession of test pilot was bound to come. 

During the years just before the first World War the aircraft 
industry, as it was soon to become, was hardly yet in existence. It 
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was only in 191 o that British aviation really awakened. But thence¬ 
forward Britain soon began catching up with France, previously 
leader of Europe in the making of aircraft as well as in actual 
flying. Little companies were being floated all the time ; some of 
them now world-famous, others long forgotten. It was a hand-to- 
mouth business for everyone. The competition was keen, and the 
more shrewd among the pioneer constructors realized the truth of 
the saying that an aeroplane is judged by the skill of the pilot who 
flies it. Industry test flying was not yet a matter of planned and 
patient proving. It was mainly, in the first place, a question of 
1 Will it fly or won’t it ? ’ This, obviously, had to be discovered 
first of all. And then, as soon as the aircraft had flown, and the 
most immediate question was * Can we attract an order ? the 
answer depended very largely on the flier concerned. There was 
no such thing, as yet, as a pilot who specialized exclusively in testing 
work. The whole thing was closely mixed up with other kinds of 
professional flying : air racing and ‘ stunting ’ and record-breaking ; 
and most of the leading fliers did a bit of everything. Indeed they 
had to, to scrape together enough to live on. 

In 1910 the craze for Flying Meetings caught on in Britain : the 
French had launched the idea with a successful meeting at Rheims 
the year before. Soon these shows were drawing the same sort of 
crowds as motor racing nowadays. In modern times few public 
spectacles have involved such risks, and the flier of those days had 
all the glamour of the matador. Not only the masses were touched 
by the appeal. Gustav Hamel, the brilliant aerobat, with the looks 
of a matinee idol and genuine charm as well, was summoned by the 
King to Windsor to demonstrate his looping of the loop ; and they 
say that Princess Mary afterwards treasured a signed photograph 
of the ‘ fearless flier Week after week the Press was so full of the 
pilots and their exploits that in 1911 the dignified Aeronautical 
Journal came out with some cutting remarks : 

Flying was not invented to provide professional acrobats with a new 
method of livelihood, just as bicycles were not invented for the benefit 
of music-hall artistes.... Flying was invented to be of practical use. . . . 

Aviators should recognize that, as aviators per se they fill a subsidiary 
position. Details are not required ... of the man who can fly, unless 
• • • [he] performs some feat or foolishness which advances general 
knowledge. 
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But the feats and the foolishness went gaily on, whether to the 
advancement of general knowledge or not, wherever the fliers got 
together; at Hendon, the great showground, at the exclusive 
Eastchurch, and at Brooklands, that unique flying centre which 
first flourished in all the amateur enthusiasm of an undergraduate 
rag, and then gradually became dominated by keen-witted business. 

Brooklands ... the very name has magic nostalgia for those who 
knew it in its early days ; the days that started when a pretty 
stretch of Surrey countryside, with its fir-trees and bracken and 
meadows, became the site of the world’s first Motor Course ; and 
then, a couple of years later, in 1909, when facilities were provided 
for those who, in the words of the track manager, wished to ‘ exercise 
an aeroplane’. And then, a few years later still, when Britain’s 
first little clump of seedling aircraft companies began to strike root. 
Aviation had edged into the picture at Brooklands, however, 
almost before the concrete of the track was dry, when a doctor’s son 
from Manchester, the indefatigable A. V. Roe, arrived in September 
1907. The Brooklands management had announced they would 
award a prize of £2,500 for the first flight round the track before the 
end of the year—a bit of publicity unlikely to involve expense, for 
at that time no one in Britain had managed to get an aeroplane 
properly off the ground at all. But on the strength of the announce¬ 
ment Roe persuaded them to let him build an aeroplane on the 
spot, although, according to Lord Brabazon (the only other 
aviator who considered trying to fly from Brooklands at the time), 
the place was ‘ wholly unsuitable for experiments. It consisted of 
the track alone with spiked railings at tile side.’ 

The story of Roe’s early hardships, and also of his first hops and 
flights, has been told and retold many times : how he worked away 
in a little shed entirely alone, save for the visits of a friendly robin ; 
how he lived on dates and kippers, and slept in a box alongside his 
aeroplane ; how, in the winter of 1907, he had to warm the handles 
of his tools at a coke brazier before he could bear to use them. It is 
also well known that when his first biplane was ready, in 1908, 
he used to be towed along the track by obliging motorists to get 
up speed for take-off. But after long months of waiting for an 
engine with enough power for sustained flight, he eventually achieved 
his dream. And despite the controversy there has been, ever since 
igio, as to the precise details of Roe’s first flight, he is universally 
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acknowledged as the first Englishman who himself designed, built 
and flew his own aeroplane. No account of British experimental 
flying could be complete without the passage from Roe’s auto¬ 
biography recalling his feelings during the crucial moments. 

I was flying for the first time. Those few seconds of life gave me 
a most exhilarated feeling of triumph and conquest which more than 
repaid me for all my previous trials and disappointments. Achieve¬ 
ment after incessant difficulties and obstacles is invariably sweeter than 
easily attained success for those who accomplish it. On this occasion 
I had a feeling of ecstasy which is difficult to describe. 

During the next couple of years or so, from various miscellaneous 
‘ flying grounds ’, Roe did all the piloting of his own aircraft. But 
at heart, by his own admission, he was a designer and inventor 
rather than a designer-pilot. He was not a man like Geoffrey de 
Havilland who (many years later) could calm the doubts of a worried 
production-line test pilot by merely jumping into the cockpit 
himself, taking the aircraft up and giving it a thorough handling 
trial, and then saying with a smile,' It seems all right to me.’ Roe, 
though a designer of genius, needed a pilot who could say to him , ‘ It 
seems all right to me.’ 

The first person to whom ‘ A.V. ’ entrusted any of the flying of 
his aircraft was a young man from Staffordshire called Howard 
Pixton, a quiet, well-balanced, methodical youth, who early in 
1910 had written to Roe asking if he could learn to fly. He came 
to Brooklands in June 1910 as a mechanic, earning no pay, but 
bartering his work for flying instruction. By this time Roe’s latest 
creation was a triplane, a flying machine that looked as if three of 
the slats of a giant Venetian blind had been mounted in place of a 
wing, with three smaller ones behind as a tail. This ‘ very sensitive ’ 
aircraft, the flying of which has been likened to balancing on a 
knife edge, was the one in which Pixton had his first taste of 
aviating. He himself, in retrospect, has told the story of his first 
solo flight. 

I had now been with the firm about five months and so far had 
been taken for one circuit of the track by A.V., and had done one 
short hop of a few yards. These were the only times I had been out, 

I thought * this is getting nowhere, the next time I must get up and 
see what it really feels like In due course I was sent to practise 
taxi-ing, but not to leave the ground. It was a flat calm fortunately. 
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I am afraid I flagrantly disobeyed instructions. I opened the engine 
full out, climbed 40 feet or so, smiling grimly at the thought of what 
A.V. would say when I got back. The smile soon vanished, one wing 
had dropped. I pulled the stick over, the wing dropped more. I tried 
the other way and the wing rose. I realized I had been pulling the 
wrong way. After this shock, I thought I had better land.... I pushed 
the stick forward—too far—the ground rushed up. ... I pulled the 
stick back and opened up the engine—again too far—and nearly stalled 
but got the nose down in time. This see-saw business began to get me 
really worried, but I was beginning to get the happy medium. By 
this time I had reached the boundary of the aerodrome. There was 
now no room to land so I just had to try that more advanced evolution 
—a turn. I just scraped over the hangars and telegraph wires, and 
having by this time acquired a degree of skill as well as confidence, 
put the machine down quite safely. 

I walked back towards the hangars—not a soul in sight ! When I 
had started there had been quite a crowd (whenever Lhe triplane came 
out, word went around the hangars ... 1 The Tripehound’s out ’; 
all would be stopped to see the entertainment). It turned out that 
everyone had bolted into the shed like rabbits, as my dives were just 
over their heads. . . . 

There were no congrats from A.V. He felt much too indignant 
about the risks I had taken with his machine ... he really loved his 
triplanes and just hated to see anyone else crash them. However the 
storm soon blew over and I was allowed to fly frequently after that 
and very soon got my ticket, but not before I had my share of crashes. 

I quite lost count of them. Whenever I saw the ground coming up 
at me I used to think ‘ I wonder what this one will feel like ? ’ How¬ 
ever one never got hurt much, thanks to the very low flying speed, 
and the engine in front. 

By the beginning of ign Roe was busy building aeroplanes for 
private customers and also starting up a flying school, and at this 
point he delegated the charge of the flying to Pixton. The school 
attracted some brilliant pupils, including a number who were 
soon to become leading test pilots. Ronald Kemp, Fred Raynham, 
Gordon Bell, Sydney Sipp6 : all of them started their flying 
with Pixton. In addition, in April 1911, there arrived at the Avro 
school a cheery little naval lieutenant called Wilfred Parke, who 
was destined, for a brief spell, and on a completely unorthodox 
footing, to become a test pilot of very exceptional talent. In fact, 
I would go further, and say that Parke, whose special flair was for 
the rapid analysis of an aeroplane’s flying qualities, ought to be 
recognized, along with Dunne and De Havilland and Busk, as one 
of the men who, all unawares, brought real test flying into being. 
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When Parke came to Brooklands he was twenty-two, with fair 
hair that flopped over his forehead in a big forelock, and a face 
like a polished rosy apple. He looked one straight in the eye and 
spoke his mind as though there was no contradicting him, but then 
finished up with a wink and a grin. Like de Havilland he was the 
son of a country parson—his father, Arthur Parke, was rector of 
Uplyme in Dorset—but unlike D.H. he had no bent for designing ; 
his one burning ambition was to fly. 

In those days if a young man wanted to learn to fly there were 
various ways of doing it, depending on how much money he had. 
He could work his way, like Pixton, or if he had plenty of cash he 
could rent a shed and try to fly his own machine. If, like Parke, 
he had just enough for flying instruction, he could go to one of the 
new flying schools. At Brooklands, the setting for all this was a 
patch of ground within the western sweep of the racing track that 
had been cleared and levelled (after a fashion) to make an aero¬ 
drome. There were several rows of sheds in which the 1 Bohemian 
mechanics ’ worked away on their aeroplanes, and often ate and 
slept as well. The fliers at Brooklands in 19 u were a band of 
dedicated adventurers. They foregathered in oily overalls at the 
Bluebird restaurant, argued for hours about the only thing that 
mattered, and rose eagerly at dawn in the hopes of coaxing their 
aeroplanes off the ground while the air was calm. It was still 
quite an event to leave the ground, and many would-be fliers 
spent their whole time 1 rolling ’ (as taxying was then called) trying 
to work up enough speed to 1 lift 1 before the undercarriage collapsed. 
But it was not just a game—far from it. And not all the fliers had 
the skill and the luck of a Pixton. According to Major G. G. Turner, 
a leading air commentator of the day : 

... On arrival at Brooklands one’s eyes would first look anxiously 
over the field to see whether any wrecks were strewn thereon, and . . . 
on more than one occasion I arrived there to hear distressful news. It 
was probably because aviation was really dangerous that the flying 
fraternity, by some psychological reaction, was so indomitably cheerful. 
They had to be. 

It was on April nth, 1911, that Wilfred Parke mounted the 
pilot’s seat of one of the Avro school biplanes, and Pixton told him 
to 1 roll for a start ’. Little Parke, however, 1 banged the throttle 
open ’, took off, flew some distance, landed, turned the aircraft 
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round, took off again, flew back, and landed safely in front of his 
astonished instructor. Next day he practised turns, but stalled and 
‘ crashed gently ’ into the sewage farm that lay within the Brook- 
lands track. This happened so often to new aviators that a forced 
descent into the stench was regarded as a sort of baptism. Only 
two weeks after his first flight Parke secured his Aviator’s Certificate 
(on a machine belonging to the Bristol School, because the Avro 
was unserviceable), and at once, half jokingly, he produced the idea 
that he ought to set up as a pilot ‘ to take the risks of testing experi¬ 
mental machines \ Among the small advertisements in Flight of 
May 6th, 19x1, there appeared the following announcement : 

To Inventors—Why break your Aeroplane yourself, 

when we do it for you—Bois-Casse Unlimited. 

Unfortunately no inventors replied but this did not damp Parke’s 
enthusiasm. 

During the next twelve months he flew at week-ends as much as 
possible, at Brooklands and also at Laffan’s Plain, where he made 
great friends with Cody—‘ Papa ’ as he called him. Cody not only 
took to young Parke, but thought so highly of his ability that he 
taught him to fly his * Circuit Biplane’, and in November igii 
actually let him take it up on his own. This confidence in the 
youthful pilot evoked special comment; ‘ Cody sees his machine 
flying for the first time in three years of aviation ’, wrote one 
facetious reporter. 

Soon Parke was flying ‘ the Cody ’ from Laffan’s Plain to Brook- 
lands and back; and then, on December 7th, 1911, he set off in 
the great contraption, loaded to the limit with fuel, to try for a 
£500 prize offered by a wealthy air enthusiast, Mortimer Singer, 
to the naval officer who could stay aloft for the longest time. Parke, 
mounted on his extraordinary steed, exposed to all the winds of 
heaven, climbed slowly over the full length of Laffan’s Plain. But 
when, at a height of about thirty feet, he began to turn, the heavily 
loaded aeroplane began to slip awkwardly sideways. Parke made 
the correcting movements, but the aircraft could not respond in 
time. The front wheels of the spindly undercarriage caught on a 
ridge of tussocks, and he landed with a jerk that sent him shooting 
out of his seat and rolling over and over on the ground. The 
machine was quite badly damaged, but Cody, though naturally 
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annoyed, was ‘ most philosophical, as usual and he and Parke 
remained firm friends. 

Most of Parke’s flying was from Brooklands, however, and it was 
there he got his first chance of real testing. Early in 1912 Roe had 
a War Office order for several biplanes, and in May 1912 Parke took 
the first of them up on its maiden flight. He then flew it to Farn- 
borough, and put it through its official paces, carrying out tests for 
‘ rolling speed and climb, and also the ‘ one hour flying test 
Then a couple of weeks later he was making the first flights in 
Roe’s new ‘ closed-in ’ monoplane, the Aerocab, an aircraft designed 
to give the pilot ‘ complete protection from the air during flight 
Parke thus became the first man to fly an aeroplane in which the 
pilot was ‘ totally enclosed by the fuselage’. Flight later pointed 
out that this showed his fearless nature, ‘ for there were very few 
pilots who relished the idea of entering and operating an aeroplane, 
as one would a submarine, until Lieutenant Parke had shown the 
way.’ As a serving officer, Parke did not receive any fees for his 
test flying. He did it for the sheer love of the thing. ‘ You feel like 
a king—it’s so glorious ! ’ he once exclaimed on landing, glowing, 
from a flight. Frank in his enjoyment, he was also completely 
frank about the aircraft he flew. Charles Grey—‘ C.G.’—the 
editor of The Aeroplane , who knew him well, wrote of Parke : 

His habit of speaking his mind freely, regardless of consequences, 
might have made enemies for him had it not been for the fact that 
his opinions had so much sound judgment behind them that they were 
in most cases incontrovertible, and the very forcefulness with which 
he expressed himself removed any sting from his words. 

Roe had found ‘ a man for the job ’ of unusually high calibre. 
And Parke’s gift of speaking out without making enemies was a 
gift which, all through the years, has proved to be one of the main 
essentials of real success as a test pilot. 

Prior to the spring of 1912, Parke’s mania for rushing off to fly 
had been deplored by his superiors in the Navy. Like many others 
they regarded aviating as a mild form of lunacy (although the 
earliest pioneers of naval flying, including Lieutenant Arthur 
Longmore, had been aviating at Eastchurch since March 1911). 
But Parke’s intense conviction that the more experimental flying he 
could get the more valuable he would be to the Service finally 
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brought about a tacit understanding that no objections would be 
raised. And besides, in May 1912, when the Royal Flying Corps 
was formed (with a naval wing), opinion began to change, and at 
the end of May 1912 Parke’s obsession was given official approval, 
of a kind, when it was announced that Lieutenant Wilfred Parke, 
R.N., would join the Naval Wing at Eastchurch 1 for a course of 
training in aviation This drew from The Aeroplane the comment 
that ‘ Mr. Parke’s course should not take long, as he is certainly one 
of the dozen best fliers in this country.’ 

Parke did fly occasionally at Eastchurch, but by now he was 
more and more involved elsewhere. In July 1912 he was in 
Manchester, flying one of the Avro biplanes in a series of exhibition 
flights sponsored by the Daily Mail. For days on end this news¬ 
paper ran columns of heroics : 

The biplane crept to a height of 3,000 feet, and then the intrepid 
airman brought her nearer earth with a mighty swoop. The speed 
was terrific, but when the biplane was within 600 feet of the ground 
she twisted and turned. * The airman is now doing the aerial dive,’ 
shouted the megaphone man. 

Meantime, at Brooklands, Roe was busy preparing for the 
forthcoming Military Aeroplane Competition on Salisbury Plain, 
that landmark in British aviation which gave the budding industry 
its first real scale of values. His entry was a new cabin design, this 
time a two-seater biplane, and Wilfred Parke was to fly it. From 
the pilot’s point of view it had some very unusual features. For one 
thing the pilot’s seat, placed behind the passenger’s, was almost on 
the floor, and, according to The Aeroplane , { the whole arrangement 
reminds one of... a racing sculler on the Thames. . . . This is 
quite a comfortable position and one in which the whole power of 
the body may be used on the controls if necessary.’ Another 
abnormality was a lack of forward view of any kind. On either 
side of both pilot and passenger were ‘ observation windows ’, but 
little could be observed from them apart from the wings of the 
aircraft. 

There was no time for any trial flight before the competition. 
The competing aircraft were brought to Larlchill on Salisbury Plain 
in a dismantled state, and the first 1 trial ’ was an assembly race. 
Parke, with five men helping him, was winner of this preliminary 
contest, taking exactly fourteen and a half minutes. Cody, with 
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four helpers, took an hour and thirty-four minutes to assemble his 
‘ Cathedral and the booby prize went to a Maurice Farman— 
six men took more than nine hours to put it together. To complete 
the assembly trial the pilot had to take off in the aircraft and make 
a short flight. The cabin Avro had never been off the ground 
before, but Parke’s skill was unfailing. 1 We had absolute confidence 
in him ,’ H. V. Roe (A.V’s brother) once said, ‘ and we had no 
hesitation in letting him fly any of our machines.’ 

Then a few days later came an endurance test—quite a stiff one 
for 1912. The pilot had to keep the aeroplane flying for at least 
three hours. When Parke first tried this there was a strongish 
wind, and after half an hour he had to come down. Unfortunately 
he had to land down-wind, and while going at quite a pace, com¬ 
pletely blind, one of his wheels hit a molehill. The Avro charged 
drunkenly on for a hundred yards or so, then somersaulted over 
and finished upside down, a tangled wreck except for the cabin 
which was still more or less intact. Suspended head downwards 
by his safety belt, ‘ Parky ’ was unhurt; and dangling from his 
buttonhole by a bit of string was the lucky mascot he always 
carried : a yellowed lion’s tooth. ‘ On the whole,’ wrote Charles 
Grey, 1 the accident is not a bad thing for Mr. Roe, for it has 
demonstrated the safety of his machine, and he will have it back, 
ready to continue its tests, in a week at most.’ Sure enough the 
‘ Limousine ’, as it was nicknamed, was back in just a week. 

Bright and early on the morning of Sunday, August 25th, 1912, 
all was ready for a new three-hour attempt. Parke’s passenger, 
Lieutenant Le Breton, climbed into the Avro first, then Parke got 
in, closed the little triangular door ‘ to keep out the draught ’, and 
at four minutes past six they were off. To help pass the time Parke 
took with him his calabash pipe and a stock of cigarettes, 

The ‘ three-hours-up 5 passed uneventfully, and just after nine 
o’clock the Avro was seen returning towards the Larkhill sheds, It 
was flying at a fair height—something over 600 feet. Many of the 
competitors were off having breakfast, but Roe and the judges and 
a few others, including Geoffrey de Havilland, were standing out¬ 
side the sheds to watch Parke come in. Then, according to Roe’s 
account, ! Parke became rather frisky ’. They saw him start 
making a gliding turn at an angle that was definitely on the steep 
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side. But his reputation was such that no one doubted he was 
doing it on purpose. Then all at once, to their horror, the men on 
the ground saw the aircraft drop out of control into a whirling 
dive, the ‘ spiral dive ’ which they knew meant almost certain 
death. Helplessly they waited for the crash and some of them 
swore furiously at Parke as a mad stunter. But with only a second 
or two to go the 1 dive ’ stopped, as suddenly as it began, and with 
apparent ease the little biplane reverted to its normal straight-and- 
level flying position, did a circuit, and landed. It was, of course, a 
spin ; and Parke had recovered from it by the simple means that 
in later years—with minor variants—was taught to every flying pupil 
as a matter of course. But in 1912 the carefree name of ‘spin’ 
would not have been appropriate. The spiral dive was a mysterious 
terror, an act of God which, if it came to you, for no known reason, 
like lightning, meant disaster to you and your machine. There were 
a few pilots who had survived it—Fred Raynham was one—but 
none of them could say how they had done so. 

Parke emerged from the Avro’s cabin, followed by the wretched 
Le Breton. And then, from the viewpoint of test flying, comes the 
most interesting part of the story of ‘ Parke’s Dive Wilfred 
Parke’s immediate thought was that his experience must be 
thoroughly analysed. He went straight oft' to the Competitors’ 
Mess with two friends, Geoffrey de Havilland and Frank Short, 
where they joined the technical editor of Flight, A. E. Berriman, 
who was having breakfast and had not actually witnessed the dive. 
Then, at once, on the spur of the moment, the four of them got 
down to making a full analysis of what had happened. 

Parke was able to tell the others, in minute detail, just what had 
occurred and what he had done. ‘ When we’d finished the three 
hours I wasn’t feeling tired,’ he said, 1 but naturally I was feeling 
pleased, after all the troubles we’d had earlier. I just thought I’d 
finish with a bit of a flourish.’ He reckoned he had room to do a 
spiral glide, so he closed the throttle and started swinging the air¬ 
craft round in what was intended to be a leisurely spiral to bring 
him to earth just in front of the sheds. After barely half a spiral, 
however, he judged he was coming down at too sharp an angle, so 
he raised the nose just a trifle. Before he knew what had happened 
the aircraft had dropped into the dive, the tail whirling outwards, 
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the wires screeching as though in agony. He admitted he had been 
terribly frightened. 

From the ground it looked as if the aircraft were coming straight 
down, but Parke told them the dive, though very steep, was 
certainly not vertical. He himself was strapped into his seat, but 
Le Breton, with no safety belt, was thrown up against the front of 
the cabin. Instinctively Parke had opened the throttle and pulled 
the elevator lever hard back onto his chest, to try and bring the 
aircraft up. The engine responded but this had no effect on the 
descent. Instinctively also he put the rudder hard over to turn 
the machine inwards—as a driver steers inward to correct a skid— 
but this did not better things either. In spite of his belt, Parke felt 
himself being swung outwards by the giddy whirling, and he put 
out a hand to grasp the upright strut between the side windows. 
The impulse saved him. In a flash he knew that the whirling, 
not the diving, must be corrected, and the way to do this was to 
reverse the rudder. The very moment he did this, Parke told 
them, ‘ she flattened out, and came under control at once. 5 

‘ From the ground,’ said de Havilland, * the whole thing looked 
so smooth, and you flattened out so nicely at the last minute, that 
no one was sure whether it was a miraculous escape or whether 
you’d done the whole thing on purpose. But if there had been a 
crash, I myself would always have believed the control got jammed, 
otherwise there’d have been no excuse for a pilot of your experience 
getting yourself into that position.’ 

! I quite agree with you,’ replied Parke, laughing, ‘ but it 
happened all the same.’ 

Parke later wrote in his log book—his ! Flight Journal ’ as he 
called it: 
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Meantime Berriman was writing an exhaustive report which 
appeared in Flight of August 31st, 1912. It began as follows : 

Here is the true story of one of the worst experiences in mid-air from 
which any pilot has extricated his machine in absolute safety, and as 
the circumstances precisely represent the hypothesis of the most debated 
problem among pilots at the present time, the following particulars 
should be studied with the closest attention by all. 

After describing in much detail what happened, Berriman made 
various comments that indicate rather well the current stage of 
thinking on this ‘ most debated problem 

Of the many important and interesting aspects of the case, one is 
obviously related to the value of flying high. But for the room available 
for the fall, disaster was unavoidable. For the first too ft. the descent 
was normal, but, afterwards, acceleration to something in the order 
of 90 m.p.h. (speed suggested by de Havilland) took place, and the 
machine fell about 450 ft. whilst more or less out of control. . . . 

The next and most important point is that affecting the popular 
discussion on the proper method of recovering from side-slip in the 
air. ... In the first place it is necessary to differentiate between the 
present circumstances and a side-slip in the incipient stage as ordinarily 
understood. A side-slip (which means the machine slips inwards), is 
caused, fundamentally, by over banking . . . insufficient speed and 
cabri attitude (tail down) may be incidental to the occurrence. Rudder¬ 
ing inwards in such an emergency.. . promotes a dive, front which the 
pilot obtains both the position and the velocity necessary to recovery. 

In Parke’s dive, the machine was not side slipping in the above sense 
. .. when ruddering outwards proved so marvellously effective. . . . 

Yes, on the whole I think we may consider it a genuine practical 
lesson in aeroplane control, and one, moreover, of the most important 
order. There has been endless discussion on this very subject and 
much conflicting opinion, but no one is voluntarily going to risk losing 
control of his machine in mid-air for the sake of demonstrating the 
facts. Now that it has happened to Lieut. Parke by accident, and he 
is safely through it to tell the tale, let no one forget the rule to ' rudder 
outwards from a spiral dive that has already acquired a high velocity ’. 

‘ Parke’s Dive as one might expect, aroused tremendous interest 
among fliers. Soon various aviators were writing to the Royal 
Aero Club telling of similar experiences, and, as a result, the 
Committee of the Club decided to approach the National Physical 
Laboratory, urging that experiments should be made 1 to elucidate 
the important principles involved ’. Not till more than five years 
later, however, were the 1 principles involved ! really fully elucidated. 
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As is told in another chapter, it was in March 1918 that a report 
entitled The Experimental and Mathematical Investigation of Spinning 
was issued by the Royal Aircraft Factory. It was based on some 
courageous experiments in flight made at Farnborough by Dr. F. A. 
Lindemann. Berriman was wrong when he said no one would 
purposely risk losing control of his machine in mid-air for the sake 
of demonstrating the facts. But the experiments of Lindemann did 
not in any way invalidate or supersede Parke’s contribution towards 
dispelling the terrors of the spiral dive. The findings of the ‘ pilot’s 
pilot ’ were just as necessary for the full understanding and mastering 
of the spin as were the findings of the scientist. 

In Parke’s time few pilots had the opportunity to fly many different 
types. But Parke, between the spring of 1911 and the end of 1912, 
flew twenty-nine different kinds of aeroplane. This was a phenomenal 
total. Most of the leading pilots had flown no more than half a 
dozen. And here, once again, his test pilot’s instinct asserted itself. 

One day in the autumn of 1912, when Parke happened to be at 
Eastchurch, Charles Grey was also there, and Parke showed him a 
large book, with Aviaticanda inscribed on the cover, and explained 
he was writing down his personal opinions of the various machines 
he had flown. ' The contents were to be strictly private while he 
lived,’ Grey later explained, ‘ but he said that if he should be killed 
flying he hoped a record of his experiences might be useful, and 
that I might think some of the matters referred to in the book 
worth publishing.’ Parke had arranged that in the event of his 
death the book was to be sealed and sent to his brother Charles. 

Though Parke still did a certain amount of flying at Eastchurch 
(as when, for example, he was chosen for ‘ special experimental 
duties ’ in connection with a new Short biplane) he was more 
often at Brooklands, and most of all, now, at Hendon. For soon 
after the Military Aeroplane Competition he was invited by 
Frederick Handley Page to take on the flying of his two new 
monoplanes, at this time kept at Hendon. These graceful birdlike 
machines had crescent-shaped wings in order to give inherent 
stability. It was not such an extreme design as Dunne’s bold 
arrowhead, but it was based on much the same ideas. Parke was 
much interested, and gladly accepted the offer. 
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The flying for Handley Page consisted mostly of taking passengers 
for ‘joyrides ’—sometimes to Brooklands and back, and sometimes 
for short flips near Hendon—to keep the aeroplanes in the public 
eye. But Parke, being Parke, used every flight as a chance to 
observe and analyse and experiment. So much so that Major C. C, 
Turner, who, like Grey, thought a great deal of Parke, felt he 
ought to suggest he was taking his flying ‘ a little too arduously ’. 
But ‘ dear little Parke 1 just laughed it off. He was simply not the 
worrying type. His flying never seemed to tire him nor did his 
crashes upset him. Why should he take it less arduously ? 

On Sunday, December 15th, 1912, just before midday, Parke 
and Handley Page’s chief business assistant, Arkell Hardwick, 
settled themselves into the newer of the monoplanes and took off 
from Hendon for a longer trip than usual : they were bound for 
Oxford ‘ if possible ’. There had been a gale the day before, and 
the wind was still gusty, but Parke was in the habit of flying in 
weather that kept most pilots on the ground. Another thing that 
would have deterred most pilots was the unhealthy state of the 
engine. But Parke was in the habit of trusting to the luck that 
never let him down (‘ the luck of Parke ’ as his fellow fliers called 
it), and he had often flown with an engine pulling no better than 
this. But after a few miles, over the Wembley golf-links, the 
aeroplane was flying so weakly that he was down to about 100 feet, 
and only just managed to clear a clump of tall trees. His speed 
was slowing almost to danger point. No one will ever know what 
he decided at that moment, but what he did was to turn back 
down-wind. No one will ever know whether he meant to try and 
land on the golf-course, or whether he hoped to get back to Hendon. 
But in turning back he violated one of the foremost unwritten laws 
of flying. 1 o turn back, with no height margin, at a moment when 
the aeroplane is almost shuddering to a stall, is to ask for disaster. 
Parke turned, and stalled ; a wing dropped and the ‘ dive ’ came, 
and this time there was no miraculous escape. Parke was dead, 
and Hardwick was dying, when the first horror-stricken golfers and 
their caddies reached the wreck ; and the aeroplane had to be 
sawn up to get them out. 

When Parke was killed, at the age of twenty-three, he was the 
first British naval officer ever to be killed flying. At the inquest the 
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Coroner tried hard to get support for his view that young officers 
should be prevented from making off-duty experimental flights in 
‘ freak aeroplanes One of the witnesses he questioned was a 
naval flier, Lieutenant J. W. Seddon. 

‘ Can you tell the jury what liberty you have to try machines 
other than those recognized by the Navy ? ’ 

‘ We have complete liberty to try machines if we’re not on duty 
at the time.’ 

‘ Any machine, freak or otherwise ? ’ 

‘ Yes, sir.’ 

‘ I suppose your men are very keen P ’ 

‘ Yes.’ 

‘ Don’t you think it’s rather risky that men with the chance of 
promotion before them should have entire liberty to fly any 
machine ? ’ 

1 We look on the matter this way. It’s a very young science, and 
it’s very hard to say what is a good machine and what is not a 
good one—what is not a safe one. It’s a good thing to get experience 
of all kinds.’ 

‘ Don’t you think, from the fact that the science is very young, 
that the danger is all the greater, and that some care should be 
taken to check keenness of this kind ? ’ 

1 It should be left to our discretion.’ 

‘ Don’t you think that such valuable lives as these should, to 
some extent, as far as flying is concerned, be safeguarded by rules 
as to the machine they should fly when off duty ? ’ 

‘ It is so hard to say whether one machine is safer than another. 
... As a matter of fact the danger arises not so much from the 
machine in which you’re flying as from the weather. Lieutenant 
Parke was running no more risk when flying in this machine in this 
weather than he would have been in any one of half a dozen other 
machines under such conditions.’ 

Two weeks after Parke’s death, his brother Charles came to 
London, bringing with him the book Aviaticanda. He met Grey, and 
also Berriman, and together they examined its contents. Parke 
had analysed with uninhibited clarity the flying qualities and 
behaviour of various different aircraft he had flown. His outspoken 
and detailed accounts were like letters written to a knowledgeable 
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friend. Here, for instance, was page after page about the two 
Handley Page monoplanes. His report on the earlier of the two, 
which seemed to have been his special love, was the longest and 
most detailed in the book. 

For a start, there is no doubt that this ’bus is of a really fine and 
extremely promising design ; whilst not quite so efficient as, say, an 
Avro (W.O. type) it does not do at all badly; it flies at, as far as I 
can judge, just under 55 mph with a probably unsuitable propeller. . . . 
Extra weight makes practically no difference ; indeed, she gave no sign 
of being overloaded with two kids, totalling j 6 stones, in the passenger 
seat; she is certainly a bit slow at getting off the ground, and I do not 
make her climb fast, but the latter has probably got something to do 
with me, as her ordinary gentle rocking motion probably makes me 
think I have got her cahri when really she is going up perfectly all 
right—i.e., she would climb faster if she were made to. 

Now, as regards her inherent stability, her lateral stability is as near 
perfect as I can imagine ; she just simply floats about quietly ... it 
is interesting to note that, after straightening out after a sharp turn, 
she will ‘ hunt ’ laterally for a short time, to pick up her normal lateral 
attitude. I noticed this particularly once when shutting off to ml plant 
rather low from a sharp turn, when this hunting gave me quite a lot 
of work to do ... to make her take the ground on an even keel; it 
probably would not matter a bit touching one wheel a good deal first 
(with the excellent type of undercarriage fitted), but looks bad. . . . 

Longitudinal stability—I have so far been unable to determine 
accurately whether there is any serious improvement here over other 
decently designed machines on standard lines j longitudinal control 
is usually so easy that one would not notice this much ; it should be 
tested by having some means of holding the elevator control fixed, 
which is not possible by hand alone. I think she must have something 
subtle in her longitudinal arrangement, as, in spite of the passenger’s 
seat being right back in rear, the difference between 16 stones and 
6 stones makes no appreciable difference to balance or control in the 
air. . . . 

She has a very good gliding angle, about the same as the Avros (say 
1 in 6.5) and is consequently very easy to land in an aerodrome, 
particularly as her undercarriage is very ‘ squashy 5 and with no 
tendency to bounce. I believe its springs are worn out, She runs 
rather a long way, as the tail skid keeps her tail rather high. 

Her rudder ... control is very light; I only rest my toes on the bar. 
The seating accommodation is most excellent, far better than is usually 
found ; both pilot and passenger get excellent protection from the 
wind, except just their heads. 

In conclusion, she really flies, and for pure pleasure of flying it is 
miles ahead of anything else I have ever been in as pilot or passenger. 
She is, to my mind, an extremely safe and excellent machine. 
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Parke was not so enthusiastic about certain features of one French 
type, a Deperdussin monoplane : 

. . . With the scuttle dash now fitted the pilot is quite reasonably 
comfortable, but passenger flights have shown me that though the 
passenger can see very well, his accommodation is the very worst I 
have ever experienced ; he gets his head blown off and his lower part 
is in a 1 cave of winds 

Parke had started writing his Aviaticanda at the end of September 
1912, about a month after ! Parke’s Dive There was only one 
report on an aircraft he had flown earlier than this, namely Cody’s 
( Circuit Biplane ’ : 

... It is a delightful machine to pilot, and easy, the control, though 
unconventional, being very suitable for the machine, . . . Though easy 
to control, she wants just watching all the time for lateral balance . . . 
probably due to the inverted dihedral; you keep on just slightly 
working all the time, but very slight; fore and aft she more or less 
looks after herself. 

The last of Parke’s reports was on the aircraft in which he was 
killed. This monoplane had a 70 horsepower engine, more powerful 
than that of the other Handley Page monoplane, to which he 
alluded as ‘ the 50 ’. 

. .. She is extremely interesting compared with the * 50 ’ machine ; 
longitudinally she is dead stable, i.e., I held the elevator control, as 
far as I could tell, rigid, and she never varied a bit; the ‘ 50 ’ is good, 
but not quite so good as this. Laterally, she rolls in a most unpleasant 
way, and. hanks to an absolutely appalling angle if left alone. I did 
not let it alone after the first time. . . . She lacks the v.g. directional 
stability of the ‘ 50 ’, i.e., on a roll she requires a little rudder to prevent 
her swinging to the low side. This use of the rudder is distinct from 
the use I very often make of it to stabilise a machine by sharp little 
pushes. In turning, as soon as she approached a uniform curvature, 
one continues to turn with a negative pressure on the rudder, i.e., on 
the outside thereof. I have not previously experienced this, even on 
the all-enclosed Avro, though I am told several types have it, notably 
Ogilvie’s Wright and the B.E.2. 

The reports in Parke’s notebook were published in The Aeroplane, 
and also in Flight ; and on January 21st, 19x3, there was a long 
article in the Morning Post headed The Pilot as Aeroplane Critic — 
Lieutenant Parke’s Legacy. It was written by the distinguished air 
correspondent, H. Massac Buist, who claimed it was high time that 
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piloting was recognized as 1 a highly specialized and important 
branch of this science of aerial navigation \ A vast store of precious 
experience was being accumulated by British aviators, he said, 
especially by those who did experimental work, but the men in 
question rarely set pen to paper. Wilfred Parke was the shining 
exception. Massac Buist, like Grey, realized the profound implica¬ 
tions of what Parke had done, both in practising his analytical 
methods, and in setting down his findings. Since then, in course of 
time, the axiomatic importance of qualitative test flying has come 
to be taken completely for granted. But Wilfred Parke, the first 
Englishman who showed that such test flying could be done, is 
seldom mentioned in accounts of early aviation, and his pioneering 
has never received even a fraction of the recognition it deserves. 
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Harry Hawker 


Quick as a wink and sparkling with fun . . . Harry Hawker, cap 
back to front on his curly head, was a man everyone took to at once. 
And he always knew exactly what he was at. It is on record that a 
certain mechanic, after coming into touch with him for the first 
time, told the following glowing tale to a reporter. 

I tell you ’ow it is with that there ’Arry ’Awker, sir ; he’s my fancy 
for anythink every time. It’s like this : we were standin’ there down 
the Solent chattin’, and that there Tommy Sopwith was remarkin’ 
as nobody ’adn’t looped-the-loop on a seaplane, and mentioned a 
matter of 40 quid for the man as did it first on one of his machines. 

’Awker, who was standin’ by, got ’im to confirm it; then went 
across to his machine and started up the engine. There wasn’t what 
you might call more than a couple of ’andfuls of water where it was 
moored; but he just bumped and splashed it into a flight, and a 
couple of minutes after he looped over our ’eads twice. That’s ’Arry 
’Awker; no ’alf measures, no stintin’ ; and it was the first time a 
seaplane had looped-the-loop. 

Then ’e brought ’er down and walked straight up to Tommy 
Sopwith, ’olding out ’is ’and for the boodle—that’s ’Arry ’Awker, too. 
’E’s there and the goods ’as to be there. I tell you, sir, ’e’s my fancy 
every time. 

That’s Harry Hawker ... to the life it is ! And that’s Tommy 
Sopwith, too. For right from the start, long years before he became 
Sir Thomas Sopwith, builder of an industrial empire, he always 
knew how to get things done. Right from the start, too, from the 
earliest days of the Sopwith Aviation Company, he had a flair for 
picking the right men. 

It was in 1912 that young Sopwith, with his shrewd eye and his 
slow amused smile, judged that his flying-mad mechanic, the 
twenty-two-year-old Australian Harry Hawker, had the makings of 
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a good pilot. And soon he gave Hawker the chance to be very- 
much more than a pilot. Gradually he became a leading member 
of the firm, sharing in the creating and perfecting of each new air¬ 
craft. This was something previously unheard of: rarely before 
had a flier been allowed to take any initiative in design. Hawker’s 
name became famous chiefly because of his competitive flying. Less 
well known, but much more remarkable, is the story of Hawker the 
test pilot and * designer 

Harry George Hawker was a blacksmith’s son, with Cornish 
blood on his father’s side and of Scottish descent through his 
mother. As a bright-eyed shrimp of a boy he simply would not 
settle to his lessons ; already he was interested in nothing but 
engines. At twelve he ran away from school and got a job with a 
motor firm at five shillings a week. By the age of fifteen he was 
known for his excellent driving, and by the time he was twenty, 
in 1910, he was holding down a good job as chauffeur-mechanic. 
Like other young men of his time Hawker longed more than any¬ 
thing to fly. But in rgio there was little hope of doing so in 
Australia. ‘ The state of grace known as flight ’ (a phrase used in 
a flying manual published by The Motor in 1910) was not attained 
for the first time there until the summer of that year. But early 
in igu Hawker met a young man called Harry Busteed, who 
was leaving for England in just a week with the sole purpose 
of becoming a pilot. Hawker had saved about £100. Without 
hesitation he dropped his job and sailed for England along with 
Busteed and two other Australians, Eric Harrison and Harry 
Kauper. 

Arrived in London, Busteed and Harrison went straight off to 
the Bristol School on Salisbury Plain. Hawker and Kauper, 
meantime, took lodgings in London and tried to find work as 
mechanics. The two got along very well together though completely 
different in temperament. Kauper was a big, heavy, slow-moving 
man with a taste for parties ; Hawker was short and slight and 
irrepressibly energetic, but at the same time, in spite of his smiling 
brown eyes and his practical jokes, he was basically quiet and shy. 
Kauper soon managed to get a job as a motor mechanic, but 
Hawker had great difficulty in finding anything. At first no one 
would look at the unknown lad from Australia, even when he 
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offered to work for a week for nothing, just to show what he could 
do ; but eventually he got a series of humble jobs. Meantime, 
whenever he could, he made trips to Brooltlands to watch the 
flying. But his dream of learning to fly seemed as remote as ever, 
and in the spring of igt2 he began to think seriously of returning to 
Australia. He had kept aside £40 of his original savings—the cost 
of the passage home. 

Kauper was by now out of a job, and much discouraged too, But 
by chance he happened to see an advertisement in The Aeroplane of 
June 6th, 1912 : 

Situations Vacant. Experienced aero¬ 
plane mechanic, also carpenter, required 
immediately by aeroplane factory. 

The aeroplane factory was Sopwith’s, and Kauper was inter¬ 
viewed at Brooklands by Sopwith’s engineer, Fred Sigrist, and 
taken on as a mechanic. In those days Sigrist, according to his 
own account, was ‘ a kind of odd-job man, a sort of glorified 
chauffeur (but there wasn’t much glory attached, only a lot of hard 
work and a lot of fun).’ He was also Brooklands’ cleverest expert 
in the art of tuning aeroplane engines, and Sopwith’s confidence in 
him was complete. 

After only a few days Kauper heard that yet another mechanic 
was needed. ‘ I know an Australian, a good mechanic,’ he told 
Sigrist, 1 very keen to fly and ready for any sort of job with an 
aeroplane firm.’ Sigrist seemed interested, and Kauper telegraphed 
to Hawker to come at once. On June 29th, 1912, Hawker, carrying 
his bag and tool-kit, arrived at Brooklands—to stay. He was a 
tremendous worker, as well as amazingly skilful, and Sigrist was 
impressed. Hawker himself, for the first time in England, was 
really happy, and after little more than a month felt bold enough 
to ask Sigrist whether he might be allowed 1 to use a school machine ’ 
(Sopwith had recently started a flying school). Sigrist went to 
Sopwith and told him Hawker was very keen to fly ; what did he 
think ? They agreed he would probably have some smashes in the 
process, and Sopwith said, ‘ You’d better ask him for a deposit ’ 
(this was quite a normal arrangement: in Pixton’s case, for 
instance, he had had to make a deposit of £30 before A. V. Roe 
took him on—a sum far exceeded by his eventual bill for repairs). 
Hawker, when he heard the news, did not appear dismayed, but, 
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rather to the surprise of Sigristj immediately produced the required 
sum: the cost of his passage home. 

Once Hawker got into the air there was no holding him. Only 
a couple of weeks after he first left the ground he was flying figures 
of eight, and on September 17th, 1912, secured his pilot’s ceitificate. 
Some of Hawker’s flying instruction was from Sopwith himself, 
and Sir Thomas has a clear recollection of the qualities that first 
struck him in Hawker. They were his quickness, his remarkable 
aptitude for flying, and his natural talent for analysis. This talent 
for analysis never impelled Hawker to set down his findings on 
paper, as did Wilfred Parke. To Hawker both reading and writing 
were a bothersome labour. But the talent was soon to find a different 
and more direct outlet. Sopwith had chanced on a winner, and he 
knew it at once. 

To Sopwith, who loved racing fast cars and motor-boats, the 
flying of aeroplanes had been, first of all, an exciting new sport, and 
one, moreover, that offered glittering prizes. As the son of a wealthy 
north-country family he was able to do things In style, and when he 
first arrived at Brooklands in 1910 he brought his own aeroplane 
with him. Sopwith was a brilliant natural pilot, and during the 
two years or so that he flew seriously he had a triumphant run of 
race-winning and record-breaking, both in Europe and during an 
American trip. While in America he purchased a Wright biplane 
and on returning to Brooklands decided he could improve on it by 
combining its wings with a redesigned fuselage and a different 
engine. The result, Sopwith’s first adventure in aircraft design, 
became known as the Sopwith Wright. At this stage the ‘ designing 5 
meant that rough drawings were made ‘ on the bench ’ by Sigrist, 
with close supervision by Sopwith, who in his teens had attended an 
engineering college. 

Sopwith tested his own first prototype in the summer of 1912. 
But by mid-October he allowed Hawker to fly it, and within only 
ten days of this, the fledgling pilot, and also the Sopwith Wright, 
had suddenly become famous. On October 24th, 1912, Hawker 
established a British duration record of eight hours twenty-three 
minutes, in keen competition with the far more experienced Fred 
Raynham flying an Avro cabin biplane. After this Hawker was 
constantly taking part in competitions and races and was soon 
beginning to share in the Sopwith test flying as well. 
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In the autumn of 1912 ambitious new plans were hatching in 
the Sopwith sheds. A new three-seater biplane, the ‘ Sopwith 
Tractor was being built, with the pilot’s seat at the back, and 
places for the two passengers side by side in front. Sopwith had 
planned it with an eye to the likely needs of the naval wing of the 
newly formed Royal Flying Corps. He judged that the Admiralty, 

‘ obsessed with the tradition of having a navigator on board ’, 
would jump at the idea of a three-seater. And sure enough they did. 

The Admiralty’s policy at this time, with an eye to quick results, 
was to buy every likely new machine produced by a few selected 
designers, notably Short Brothers, but also one or two promising 
newcomers like Sopwith. Then they took the prototype and 
1 sand-tested ’ it for strength (dozens of sandbags were laid on the 
various surfaces). If it survived this the naval pilots flew it, and if 
they liked the feel of it, the aircraft then went on to the naval 
engineers who examined the design in detail. Only if all went well 
at all three stages were further machines put on order. So if the 
Admiralty followed up the purchase of a new design with a contract 
it was something to be very proud of. And when orders were 
placed for as many as six of Sopwith’s three-seaters it meant he had 
really arrived in the aircraft business. 

The sheds at Brooklands were nothing like big enough for the 
work, and at the end of 1912 Sopwith took on a disused roller¬ 
skating rink at Kingston-on-Thames, where Sigrist became works 
manager and Kauper works foreman. Hawker was in charge of 
the flight shed at Brooklands, but he also spent much of his time at 
Kingston. There he directed the assembly work, and The Aeroplane 
remarked that ‘ as a practical flier of the first class he naturally sees 
to it that everything is done with due regard to safety.’ But already 
he was also beginning to influence design. Hawker, born mechanic 
and also bom flier, knew instinctively how an aeroplane could be 
made to work as it should : ‘ He could tell not only what was wrong 
but why it was wrong.’ In the words of R. J. Ashfield, Sopwith’s 
first draughtsman, ‘ As soon as Hawker started to fly he had an 
angle we hadn’t. He could tell where the shoe pinched. He was 
a damned annoying blighter, but he was right ! ’ Thus, without 
giving the matter a thought, Hawker was solving the problem that 
was already beginning to cause trouble elsewhere ; the difficulty 
of communicating exact meaning between test pilot and designer. 
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The whole problem was simply by-passed within Hawker’s keen 
straightforward mind. According to present-day ideas he certainly 
trespassed on the preserves of the design department; but at the 
Kingston skating rink in 1913 preserves did not exist any more than 
they do in a happy home. 

During the whole of 1913 Hawker’s flying achievements soared 
from height to height. Perhaps the best measure of his meteoric 
success is the fact that within a year of becoming a pilot he held all 
three of the main British air records : speed, height, and endurance. 
This feat was all the more outstanding because Hawker's flying was 
often done under great difficulties. Despite his bright, cheerful 
manner, Plawker was not at all physically strong, and quite often, 
in his career his health succumbed to the demands he made on 
himself. He used to get severe headaches, sometimes suffered from 
air-sickness, and from time to time had bad trouble with his back. 
But the spirit that carried him through so often was phenomenally 
strong and resilient. 

On September 20th, 1913, Hawker competed in a round-London 
race, the Aerial Derby, organized by the Daily Mail. One of the 
competitors was Gustav Hamel, flying a French monoplane—its 
wings drastically clipped to twenty feet (from a normal span of just 
over thirty) to give extra speed. Hamel won the race—Hawker 
was third—and the dangerous looking French racer, with its 
absurdly stubby wings, made a considerable impression. And it 
was soon after the Aerial Derby that the idea of a swift little racer 
kindled the imagination of the team that Charles Grey once 
described as ‘ that wonderful trio ; Tom Sopwith, who saw whether 
a machine looked right, Fred Sigrist, who judged whether it was 
built right, and Harry Hawker who felt whether it flew right ’ 
(and Sir Thomas Sopwith insists that Hawker was the one who 
sparked it off, by suggesting a baby biplane). 

The concept of a small fast aeroplane also inspired several other 
designers during the year 1913. It should be mentioned, however, 
that before this, at Farnborough in 1912, Geoffrey de Havilland 
had quietly produced a little biplane single-seater scout, the B.S.i, 
and his was the genius that led the way in implementing the 
revolutionary idea that a biplane, properly balanced and stream¬ 
lined, could be swifter, and at the same time more manoeuvrable, 
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than a monoplane. Most people took it for granted that biplanes 
-would always be cumbious and inefficient. They normally had 
been before the B.S.i. Unfoitunately it crashed in March 1913, 
but de Havilland had flown it enough to learn how to improve on 
it in another design, 

Next to nothing has come to light in the way of documentary 
evidence about the beginnings of the Sopwith baby biplane, but the 
memories of several of the men who used to work at the skating rink 
combine to give a picture of how things used to be done there. The 
rink had 1 alleys 1 at the sides, once used by roller-skating beginners, 
where woodworking machines, doping equipment, and so on, were 
installed. There were no separate workshops, and at the beginning 
Ashfield’s ‘ drawing office 5 was in one of the ‘ Mugs 5 alleys 5 along 
with the rest—in addition to the draughtsman’s work he looked 
after various odd jobs such as making up the wages and doing the 
blue-printing in a sun frame. This last job was only possible on 
sunny days, so sometimes in bad weather the works was nearly at a 
standstill. 

Sopwith was usually there each day, and he kept a very close 
watch on everything. Ashfield recalls how he would come in with 
a little crumpled bit of paper and say, * This is what the Admiralty 
wants—so much speed—so much duration. Look, Ashfield, see 
what you can make of it ! 5 When Ashfield had roughed out a 
drawing, Sopwith would shout ‘ Sigrist ! Get Hawker ! 5 and 
Sigrist would come up, followed by his dog, while Hawker appeared 
from nowhere, and the three of them then got down to arguing out 
the pros and cons. Ashfield knew that a general arrangement 
drawing would be wanted in a hurry, and sure enough Sopwith 
would finally say to him, ‘ When can we have a GA ? Tomorrow ? 5 

After the drawing-office stage, Jack Pollard, who had helped to 
build one of Sopwith’s first aeroplanes in 1910, and was now in 
charge of experimental construction, would go straight to work on 
a fuselage and wings. At this stage, as at all others, Sopwith kept 
an eye on everything. ‘ You could never put anything across with 
Mr. Sopwith,’ Pollard remembers. ‘ He always used to say 
“ When ? ”, “ Why ? ”, “ Where ? ”, and “ Show me ! ”.’ Pollard 
also worked a great deal with Hawker, who had a way of saying to 
him, 1 Now don’t think about what you’re going to say to me, but 
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listen to what I’m going to say to you ! ’ One of the Sopwith 
apprentices, Victor Derrington, recollects that Hawker, with his 
incredible energy, became impatient rather easily. 1 If a job like 
filing down had to be done he would much rather do it himself. If 
he had to wait while someone else did it, he’d stand by tapping his 
foot.’ And another early Sopwith employee remembers that if 
Hawker was not satisfied with a new part he was quite likely to 
kick it across the floor. 

When the plans for a tiny biplane began to take shape at Sop¬ 
with’s, in the autumn of 1913, Ashfield had the idea that instead of 
making final drawings of the fuselage he would ‘ lay it out ’ full size 
(it was only twenty-five feet long) on the wooden floor of the rink. 
He remembers vividly that he was on his knees busily chalking it 
out, and Mrs. Ashfield was just bringing round the tea, when 
Sigrist first saw what was happening. The floor of the skating rink 
was supposed to be treated with great respect —‘ No oil or nails, 
please 1 —and Sigrist was heard to exclaim, 1 Good Christ on skates! ’ 
But then he realized that the idea was not such a bad one after all 
(it was, in fact, a primitive form of * lofting ’—the ‘ life-size 1 
constructional method long familiar in boat building—which later 
became an accepted practice in the industry). Soon Sigrist and 
Sopwith and Hawker were all together on their knees discussing the 
layout. ' Uncle Fred ’ had a reputation in some quarters for being 
a hard man, but according to one of his workers ‘ his bark was 
worse than his bite ’. 

Ashfield is clear that in the case of the Tabloid no stress calcula¬ 
tions were made. And on the subject of wing design he says : ‘ If 
an aircraft needed more lift the modification had to be worked 
from the drawing board. No one knew much about aerofoils in 
those days. I just used to draw a decent aerofoil that would take 
the spars I wanted to use. Then we would look along the wing, 
and someone would say, “ It wants flattening a little there 

Those were the days when an aircraft could be built in a few 
weeks, and at the end of November 1913 the little biplane was at 
Brooklands for its first flight. Compared to the aircraft Hawker 
had flown previously, it was amazingly handy and fast—a chirpy 
little sparrow of an aeroplane. On the morning of Saturday, 
November 29th, he took it to Farnborough for official tests, and 
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found it had the startling speed of 92 miles an hour, which was far 
faster than expected. Then, in the afternoon, off he went to 
Hendon, where a crowd of over 50,000 was assembled to watch the 
first British display of looping the loop by Bentfield Hucks—the 
only British pilot who had so far mastered the manoeuvre. Hucks, 
who had learnt from the French experts that the secret of looping 
was in the one word doucement , delighted the crowd with his ‘ slow 
dignified and graceful flying ’. And then, without warning, came 
Hawker’s electrifying arrival. He went tearing round the racing 
course at an unbelievable speed, and almost at once the tiny biplane 
was being called the ‘ Tabloid This nickname apparently in¬ 
trigued and puzzled some people, for in The Aeroplane of December 
nth, 1913, the following explanation appeared (complete with one 
of Grey’s usual digs at Farnborough, his bete noir). 

In response to earnest enquiries the small speedy Sopwith biplane 
has been nicknamed the ‘ Tabloid ’ because it contains so many good 
qualities in such small compass, and also because it is such a concen¬ 
trated dose of medicine for certain gentlemen at the Royal Aircraft 
Factory. 

One hopes that Messrs. Burroughs Wellcome & Co, ever good friends 
to aviators, will not consider the nickname an infringement of their 
trade mark. 

There was, it is said, some talk of a legal action. But before long 
the fame of Hawker’s new aircraft was doubtless helping along the 
Burroughs Wellcome sales ! 

Very soon after the Tabloid’s sensational debut, Hawker set off 
on a trip to Australia, taking it with him to give a series of flying 
displays. He arrived there in January 1914, and during his 
tour his masterly flying made a great impression, as did also his 
straightforward ways. 

There was nothing theatrical about the preparations, only the man 
whose interest was centred in carefully tightening the nuts and adjusting 
the bracing wire ... he wore ordinary clothes, his sole extra being a 
pair of goggles . . . Hawker smiled as if it were an enjoyable game. 

He was always meticulously fussy about the condition of his 
aircraft. In an interview in Australia he said that over ninety per 
cent of flying accidents were due to carelessness, 1 not necessarily 
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on the part of the pilot, but of workmen who leave wires slack and 
do not test the structural parts of the aeroplane ’. Hawker much 
disliked being feted as a hero, but everywhere, of course, he was 
pursued by autograph hunters with the usual well-worn questions. 

‘ How much is there in the art of flying ? 5 they would ask. ‘ All 
you have to do, 5 Hawker cracked back, ‘ is to get off the ground, 
keep up, and get back again, when and where you want to. 5 But 
he could also make serious pronouncements when needed. On the 
subject of ‘ aerial defence 5 , he claimed that the aeroplanes already 
imported would be of no use whatever. 1 The difference between 
a modern biplane and an old “ box kite ” biplane ’, he said, ‘ is as 
great as that between a motor car and a bullock wagon. 5 The 
public relations side of his work was always very irksome to Hawker, 
nevertheless he excelled at it. In the words of one of his con¬ 
temporaries : ' Harry certainly displayed a keen appreciation of 
the economics of flying propaganda. 5 

While Hawker was in Australia things were happening fast at 
Sopwith’s. A new Tabloid had been built and Sopwith decided to 
convert it into a seaplane and enter it for the 1914 Schneider 
Trophy contest, to be held at Monaco in April. This contest, 
intended to spur the all-round development of seaplanes, had been 
started the year before, when it was won by a Frenchman with a 
French machine. English aircraft, and also English pilots, were 
still something of a joke in France, thus Sopwith’s entry showed 
remarkable confidence. 

In Hawker’s absence, the seaplane Tabloid was to be flown by 
Howard Pixton, who had recently been teaching at the Bristol 
School, and building up a reputation as an extremely reliable and 
painstaking pilot. The modified aircraft, with one central float 
instead of an undercarriage, was assembled at Hamble, off the 
Solent, where Sopwith’s seaplanes were usually flown, and only 
three days before it was due to be shipped to Monaco it was ready 
for a first flight. But when Pixton began to get up speed on the 
water, the aircraft cartwheeled onto its nose : the single float was 
set too far back, Pixton struggled spluttering to safely, but the 
Tabloid sank to the bottom of the Hamble river. Very early next 
morning Sigrist fished it out and took it to Kingston by road. There 
the single float was sawn in half, two new sides were built, and the 
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whole thing was refitted as a twin-float chassis. Time was now 
very short, and there was no question of testing it at Hamble again. 
So at dawn next day it was taken to the Thames at Teddington, 
and without anyone’s permission was flown successfully from 
the river. This was typical of the speed at which things were often 
done at Sopwith’s. 

At Monaco, throughout the whole series of tests, the Tabloid 
never faltered, and on April 20th, 1914, Pixton astounded all the 
French by winning the contest with ease. The victory and its full 
import were not immediately appreciated in England, but later it 
was proclaimed ‘ a staggering blow at the French national pride 
and a portent of the dawning ascendancy of the British aircraft 
industry. For the first time a British aeroplane handled by a British 
pilot had completely outflown the pick of the world’s best.’ 

Hawker arrived back from Australia on June 6th, 1914, and 
next day was flying at Brooklands. At once he began to concen¬ 
trate on mastering the ‘ freakish manoeuvre 5 of looping the loop 
which was by now being demonstrated by several British pilots as 
well as Hucks. Although the first aerobatics of Pegoud, the great 
Bleriot test pilot, had been a matter of pure experimental flying, 
the pilots who followed his lead had done so entirely for the purpose 
of displays. There was no question whatever at this stage of 
practising in preparation for air combat. The fighting scout was 
still in the future. And it was widely believed, especially in Army 
circles, that almost the only function of military aircraft would be 
reconnaissance, or ' scouting ’. In the R.F.C. it was even con¬ 
sidered bad form for a pilot to make a steeply banked turn. Among 
the 1 stunters 1 of the flying meetings, however, the possibilities of 
aerobatics were opening up very rapidly (a French pilot, Chante- 
loup, for instance, had been making a speciality of a manoeuvre 
described at the time as a 1 corkscrew twist ’) ; and as a result of all 
the publicity about stunting, the idea that 1 impossible ’ manoeuvres 
could be executed without disaster was gradually beginning to gain 
ground. 

On June 16th, 1914, Hawker looped the loop for the first time, 
and less than two weeks later it was reported that he went up to make 
1 one of his famous loops with the engine cut off ’. This was on the 
evening of Saturday, June 27th, and he was flying a new, more 
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powerful version of the Tabloid, the Sopwith Scout. Charles Grey, 
who was watching, described afterwards how at about 1,200 feet 
Hawker made his loop ‘ by diving steeply and then pulling 
back 

He made the loop perfectly, but over the Byfleet Road, as he came 
out of it, started a vertical dive with a spin in it. 

When I first caught sight of him from the Paddock he was doing 
a perfect ‘ tourbillon ’ spin, a la Chanteloup .... It was coming down 
quite slowly for such a fast machine, the pace being nothing like its 
ordinary diving speed. 

Then the tail seemed to swing out and the vertical path became an 
irregular spiral to the right, till finally the machine seemed to be doing 
a banked turn with the body nearly horizontal and the left wing up. 
The dropping speed had by then decreased noticeably, but it was 
obvious that the machine was not under proper control, for it seemed 
to * slash 1 and ‘ flutter 1 round like a falling leaf. At this point it 
disappeared behind the trees on St. George’s Hill. 

The Scout crashed down into some trees in a thick coppice, 
bringing several boughs smashing down with it. Miraculously 
Hawker escaped uninjured, for the wings of the aircraft were 
forced up into a protecting ‘ canopy 5 above his head. 

At Brooklands that evening, Hawker told Grey he had tried to 
bring about recovery by means of his rudder, but ‘ could not get it 
round against the air pressure ’. He ascribed this to the rudder 
being of the unbalanced type, and thought that with a balanced 
rudder and no fin he could have done it. 

Still [wrote Grey afterwards], it looked to me as if Mr. Hawker was 
getting the machine under control just as she disappeared, and I 
believe that if he tries the experiment again at 3,000 feet (no one should 
try experiments lower than that) instead of about 1000, he will have 
come into control at 1000 or so. 

Grey also mentioned that earlier on that very day Hawker had 
been discussing tail unit design. 

During the afternoon Mr. Hawker had been arguing with an officer 
of the Naval Air Service about the need for more vertical surface aft 
on these small high-speed Scouts. The officer in question held that, 
owing to the short tail, if a Scout started to spin round its own nose 
it would never come into control again. 

Hawker’s attitude towards the whole incident, which he regarded 
as a challenge to designing skill as well as to flying skill, was 
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something significantly new in test flying, though it was not, of 
course, without precedent. Geoffrey de Havilland, for one, had 
become aware, some time before this, that if a machine was difficult 
to get out of a spin it simply meant either that the area of rudder 
and fin was too small or that the centre of gravity was too far 
aft. But the contrast is marked between the attitude of Hawker 
and that of Wilfred Parke, who two years earlier, in 1912, had 
analysed his dive solely in terms of flying technique. 

According to Howard Pixton, who was still with Sopwith’s at the 
time of the crash into the trees, Hawker insisted on taking up an 
aircraft the following day to make an intentional spin and prove 
he could recover from it. ‘ I tried to dissuade him,’ Pixton has 
recently written, ‘ told him it was plain suicide ; others used their 
influence, but he took no notice. . . . He took up the machine, on 
what I expected was his last flight. Pie stalled, got inlo a spin, and 
after several turns, the spin stopped and became a straight dive.’ 

There is no reason to believe that Hawker’s preoccupation with 
aerobatics, just before war broke out, was in any way with an eye 
to possible military needs of the future. Gratuitously, so it seems, 
his intense keenness on aerobatic flying proved to be a major factor 
in the successes of the illustrious Sopwith fighting scouts, the Pup 
and the Camel. Famed for their manoeuvrability, they were direct 
descendants of the Tabloid ; and like the Tabloid they were 
permeated with Plawker’s ideas. There has never been another 
Harry Plawker. No other British test pilot has ever influenced the 
design of his firm’s aircraft to such a notable extent. Nor has there 
ever been another test pilot whose name has been carried on as the 
name of a great aircraft company. But the forming of the H. G. 
Hawker Engineering Company, from which eventually grew the 
vast Hawker Siddeley Group, took place after the end of the first 
World War, and the story of Hawker’s later flying belongs to 
another chapter. 
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Precisely So 


‘ Testing of Aeroplanes is an interesting subject to those who are to 
use them. It is full of small points which me easily overlooked.’ 
These timeless truths are the opening sentences of one of the earliest 
commentaries on the methods of test flying in existence, an informal 
paper headed Testing Aeroplanes that was written by Mervyn 
O’Gorman in May 1914. As Superintendent of the Royal Aircraft 
Factory at Farnborough he was in a position to know more about 
the subject than anyone else in the country, and the views he set 
down bear special significance, showing, as they do, a growing 
awareness of the need for scientific method. During the years 
that followed, a compelling realization of this need was soon to 
inspire certain remarkable men—the scientist-pilots of the first 
World War—and by the end of the war flight testing methods of a 
new order of precision were being used. 

But O’Gorman’s memorandum brings out clearly, by implication, 
that even in 1914 official testing had reached a completely new stage 
since three years earlier, when Geoffrey de Havilland, newly arrived 
at Farnborough, had been required to take up his aeroplane ‘ to test 
its general suitability for flying and its powers of remaining in the 
air’. There were manynew problems, however, andforemost was the 
question of how to ensure that performance was measured accurately. 

It was not just a matter of laying down a routine for official tests, 
and making sure that ‘ the Sopwith ’ or * the Roe ’ was flown 
accordingly. Nor of merely ensuring that the men in the huts at 
either end of the measured mile clicked their stop-watches at 
precisely the right moment. It was far, far more complicated than 
that. For instance, how could one be sure to what extent wind had 
affected speed ? 
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Particular interest attaches to slow flight measurement.... Obviously, 
a cross wind gives an apparently slower result and so do up and down 
zig-zags, but this is not getting a scientific measurement of performance. 

It is merely dodging a regulation. 

The difficulty of making accurate measurements also arose in 
the testing of components such as landing gears. 

To get a measure of the strength of landing gears, it is useful to have 
a standard course or rolling ground and to run the aeroplane over 
this at any speed between 18 and 25 m.p.h. It does not matter as a 
rule to keep the speed in close limits—an old ridge and furrow on 
Laffan’s Plain has done very well, since it has been kept the same for 
all aeroplanes. It was that old ridge and furrow which was doubtless 
responsible for our old friend Cody’s excellently strong landing gear. 

He had to face it every day, and having to face it, he overcame it. 
Other aeroplanes used to suffer somewhat under that test. The fact 
that it was passed eventually by all . . . shows that it was a good and 
useful test, and I think that many a man is alive here now because of it. 

It suffers from being a device which has no numerical expression, and 
an attempt was made to supplement it by something additional and 
more precise, viz. the dropping test on to a plain flat floor from a height 
of 12 inches to 15 inches. 

The results were extraordinarily instructive, and show that 15 inches 
is more than sufficient just now. 

In everything new methods had to be devised, new precision was 
needed. But what did precision really mean ? 

All testing is presumably designed to prove something and usually 
a result comparative with other results is the most useful form of storing 
the information. A common denomination [sic] is therefore required. 
This is the reason for troubling about the apparently vexatious require¬ 
ments as to weights. No technical value can attach to . . . speed 
measures unless the gross weight of the aeroplane is measured as well 
as the total useful load, 

A common denominator is therefore required. . . . There, newly pos¬ 
tulated, was the real crux of the matter, the essential principle 
underlying each separate problem. 

When the war came British test flying, both at Farnborough and 
in the industry, was plunged into the melting pot. Pilots who were 
on the Royal Flying Corps Reserve were called up at once, and in 
response to an appeal by the Royal Aero Club there was a rush of 
volunteers to join the R.F.C. in France. But O’Gorman, with his 
talent for getting hold of the right men, managed to engage as 
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chief test pilot a young flier called Frank Goodden, and only three 
days after war was declared he was at Farnborough. 

When Goodden came to the Factory he was twenty-four years 
old, a tall, handsome young man with a good-humoured smile and 
a twinkle in his eye, easy-going and friendly, popular with other 
fliers. He had wide experience as an aeronaut, for he had once 
specialized in exhibition parachute jumping from balloons, and had 
also assisted in cross-Channel airship flights. But show-flying was 
his real metier. It was in the summer of 1913, in the happy-go-lucky 
atmosphere of Hendon, that he learnt his flying, and he took to it 
like a swift to the sky. His special style of dare-devilry—his 1 turns, 
twists, and gambols in the air *—made him a great favourite with 
the crowds just before war began. But he was not only a showman ; 
he was intelligent too, and full of initiative. O’Gorman was lucky 
to get him. Equally, from Goodden’s point of view', he was lucky 
to be taken on. The pay was about double what even the best 
pilots were earning in the trade, and the job was an interesting and 
responsible one, concerned chiefly with the test flying of the new 
prototypes designed at the Royal Aircraft Factory. 

Some of the Factory-designed aeroplanes were soon to be pro¬ 
duced in large numbers by various firms in the aircraft and motor 
industries, and work on these prototypes was a major activity of 
the Factory throughout the first half of the war. But aeronautical 
research in the widest sense was the primary function of the estab¬ 
lishment. So as soon as war came O’Gorman set urgently to work 
to increase his scientific staff. Early in 1915 there was a great 
influx of new blood to Farnborough : mathematicians, physicists, 
engineers ; many from Cambridge, and mostly still in their twenties. 
Like Busk before them, they were eager and full of ideas. Many 
of them have more recently become Fellows of the Royal Society, 
many have been knighted and received high awards, but in 1915 
they were unknown and carefree. 

Geoffrey Taylor was already at Farnborough when George 
Thomson and William Farren came. Bennett Melvill Jones was 
there for a time. Herman Glauert, the mathematician, was another 
newcomer, and also Keith Lucas, the Cambridge physiologist— 
—already an F.R.S,—who had a special talent for designing 
instruments. And, slightly older than most of the others (except for 
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Lucas), and with a rather different sort of background, Frederick 
Alexander Lindemann, later Viscount Cherwell, or as Churchill 
called him, ‘ the Prof 5 . 

Lindemann was not yet thirty when he came to Farnborough, 
but he seemed older. Tall and darkly good-looking, he was 
wealthy, widely travelled, aloof; with a tongue that could wound, 
and often did. He was a British subject (his father had been 
naturalized) but there was an intriguingly foreign flavour about 
him : socially he was one of a smart cosmopolitan set. There was 
also something foreign about the deliberate, thorough way in 
which he undertook everything, whether it was work or play, 
physics (his main subject) or lawn tennis (his main hobby). But he 
was exceedingly versatile, and his quick mind could grasp the 
essence of any problem whether in his own field or not. At Farn¬ 
borough he joined the * physics department 5 that Busk had initiated 
in 1912. The young scientists of this department (officially known 
by the letter ‘ H ’) did a lot of work on instruments but tackled 
anything that came along, and O’Gorman gave them a stimulating 
amount of freedom in their research. Lindemann, while there, 
worked on such varied aeronautical devices as climb-meters, 
accelerometers and bomb-sights. 

Naturally the researches of ‘ H ’ Department involved a lot of 
experimental flying. So once again there arose the problem Busk 
had encountered three years earlier. The Factory pilots—Goodden 
and his assistants—had no scientific training whatever, so of course 
they could not understand, or make use of, the sort of language 
that was any use to the scientists. Above all, as Lindemann later 
explained, the great difficulty was to ‘ get measurements out of the 
pilots ’. And measurements of 1 controllability and other quantities ’ 
were what were wanted, rather than ‘ mere expressions of opinion 
as to the “ feel ” of the machine ’. The scientists, including 
Lindemann, often went up as observers (some of them, Melvill 
Jones and Lucas, for instance, purposely to try for a better under¬ 
standing of the pilots’ viewpoint), but this still did not really bridge 
the gap, and there was sometimes a certain amount of friction. 
Lindemann, for one, had little patience with the pilots and their 
ways, and later wrote : ‘ In those times, flying was considered more 
an art than a science, and the professional pilots were at no pains 
to dispel this idea and often exhibited all the allures of the prima 
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donna. 5 There is little doubt that this dart was aimed at the gay and 
daring Frank Goodden, Certainly there was nothing of the scientist 
about some of his breezy comments. Of one aircraft he allegedly 
reported, ‘ The inherent stability is so perfect that once you have 
reached the desired altitude you can cuddle up comfortably inside 
your cockpit and read a book. 5 None the less he was a very fine 
pilot, and most of the Farnborough scientists who knew him 
reminisce about his flying with something approaching awe. 

In 1915, however, the basic problem remained. Very soon, 
inevitably, some of the young scientists were agitating to learn to 
fly so as to do their own testing for themselves. But the pleas of ‘ FI 1 
Department could not move O’Gorman. Flying was the job of the 
professionals : Goodden and Stutt and the others were highly 
qualified and highly paid, and their position as the experts must be 
respected. The scientists and the pilots must learn to work together. 
O’Gorman later maintained he had taken this stand because he was 
certain the War Office would never give permission. But perhaps 
it is hardly surprising, for quite another reason, that he was so 
adamant. It was only a matter of months since Ted Busk, the 
scientist he had allowed to fly, had been burnt to death over 
Farnborough. However that may be, the result was the same, 
and for the space of about a year the uneasy co-operation between 
the scientists and the pilots jogged on as usual, until the middle of 
igi6, a time when many changes were in store for Farnborough. 

Meanwhile the war in the air was being fought out over the 
Western Front, and for the first time in history aeroplanes were 
being put to the test of military operations. In the first World 
War there were no such things as service trials. New aircraft were 
sent over to France as soon as their flying qualities had been estab¬ 
lished, and their military efficiency, or the reverse, became obvious 
during operations. The pilots of the R.F.C. had limited knowledge 
of flying techniques, and only the aeroplanes they liked were 
‘ successful ’. Trenchard himself was quite clear at this time that 
‘ to study the tastes and preferences of the pilots, even when these 
tastes were prejudices, was the only way to efficiency So if it 
was rumoured that such and such an aircraft had bad habits, above 
all if it was said to be prone to spinning, its prospects were damned. 
For although, ever since ‘Parke’s Dive’ in 1912, it had been 
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realized that recovery from a spin was possible, and although, since 
the outbreak of war, several British pilots had managed to survive 
spinning incidents, and even to make intentional spins and recover 
from them, the ‘ spiral nose-dive 1 was still a dreaded danger. 

In August 1916 two squadrons had just been re-equipped with 
a new type of single-seat fighter, a scout called the F.E.8, which 
had been designed at the Factory and tested by Frank Goodden. 
The first F.E.8, sent out to France some months earlier, had been 
quite a success, but as soon as the first production machines reached 
the squadrons a series of disastrous spinning accidents began. In¬ 
evitably they reflected on the Farnborough designers and also the 
Farnborough test pilot. Goodden took up the challenge. According 
to one of the Farnborough scientists, Sir William Farren, this was 
mainly on his own initiative, but also as a result of discussions with 
some of the scientists and engineers, including Lindemann, Glauert, 
and Farren himself. Goodden resolved to test the F.E.8 by putting 
it deliberately, in cold blood, into a series of spins ; in order, so he 
hoped, to show that it could be righted perfectly well if handled in 
the proper way. 

On a hot summer’s day at the end of August 1916 (some records 
indicate it was August 22nd, others August 23rd), Goodden took 
off in his F.E.8. The aircraft was a biplane of the ‘ gun-bus ’ type, 
with the pilot sitting right forward in the nose—the whole thing 
looked rather like a wheelbarrow with wings. Goodden in his 
flying wheelbarrow climbed to a height of 3,500 feet. There he 
made a flat turn to lose speed, the nose ! gradually dropped and 
suddenly the spinning started. As it continued it ‘ gradually got 
steeper 5 and Goodden thereupon switched off the motor, put the 
stick central and forward, and centralized the rudder. ‘ This resulted 
in a nose dive ’, he wrote afterwards in his report, * from which the 
aeroplane, having once got up speed, can easily be pulled out with 
the control stick pulled back slightly.’ Thus he made three spinning 
tests to the left, and three to the right. Three spins in each direction! 
One in any direction was more than enough for most pilots. 

Goodden’s report, probably the first full account of recovery from 
spinning ever written by the pilot concerned, ended triumphantly 
as follows : 

This aeroplane is perfectly stable, and is as safe from spinning as any 

aeroplane I have flown, There are large elevator, rudder and wing 
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flap surfaces, and ... if care is taken to make the correct movements 
required by the particular conditions, these powerful controls will 
enable the aeroplane to be readily brought under control again. 

I could only succeed in making the aeroplane spin by the misuse of 
the controls . . . and from reports I have of the spinning accidents to 
F.E.8 aeroplanes, this seems to have been the cause. 

Goodden was a brave man, and a skilful flier, and he had proved 
beyond a doubt that the F.E.8, if handled correctly, was obedient 
and well behaved. He had not, however, contributed directly 
towards elucidating the scientific understanding of the spin. That 
elucidation came later, as the result of some historic flying experi¬ 
ments by a man who was as different from Frank Goodden as a 
ponderous raven from a flashing swallow. 

Not long before Goodden’s spinning tests the whole of the Farn- 
borough regime finally succumbed to the political storm that had 
been raging for months over the status of the misnamed Factory 
and its alleged shortcomings. Certain leaders of the Press, especially 
Charles Grey of The Aeroplane, in league with a vociferous Member 
of Parliament, Noel Pemberton Billing, claimed it was unfair on 
the aircraft industry for a Government-supported organization to 
produce actual prototypes ; they should keep to their basic research. 
And one result of the battle was that O’Gorman became the scape¬ 
goat and departed from Farnborough under a cloud. 

O’Gorman’s exit meant there was new hope for the scientists 
who were longing to learn to fly, and Lindemann lost no time in 
acting as spokesman. Aided by Farren, he concocted a letter to 
the War Office— 4 somewhat journalistically phrased he once 
termed it—and then managed to get it sent off by the temporary 
Superintendent. Despite O’Gorman’s premonitions official approval 
was granted without delay. 

So thus it was that in September 1916 a first party of three— 
Lindemann, Farren, and Lucas—set off from Farnborough for the 
Central Flying School on Salisbury Plain (the C.F.S. headquarters 
and main aerodrome were at Upavon, and initial training took 
place at Netheravon nearby). Lindemann, as usual, wore a dark 
suit and a high winged collar and looked straight from a city office. 
Sir William Farren has recalled, however, that Lindemann seemed 
completely indifferent to the 4 difficulties ’ of arriving at an R.F.G. 
station in a bowler hat and carrying an umbrella. 

81 



TESTING TIME 


Lucas and I were in khaki, and therefore relatively inconspicuous, 
for which we were thankful. Lindemann was unperturbed, and, to 
our surprise, so was the R.F.G. Their instructions were to teach us 
to fly, and presumably did not extend to what particular kind of 
clothes we wore. Nevertheless, we felt it rather unfair that, purely 
because of our uniforms, we had to attend parades, and drill like 
soldiers, whereas Lindemann was naturally excused. 

But there was a medical test to be passed before flying training 
could begin. In 1916, if a man passed the ‘ eye test 5 he was fit 
to fly ; if he failed it he was not. Neither Farren nor Lucas 
expected trouble, but Lindemann had every reason to, for he was 
almost blind in one eye. When his turn came, however, he spent 
only a minute or two with the Medical Officer, and then rejoined 
his friends with a look of triumph. 

‘ How on earth did you do it ? ’ asked Farren. 

‘ I took a fifty-fifty chance,’ replied Lindemann. 

‘ What d’you mean ? ’ 

‘ I went in, and he sat me in the chair, and whilst we were 
chatting I used my good eye to memorize the letters on the side 
of the card which I could see. When he started the test, I knew he 
would either leave it that way round or turn it over. He turned it 
over, so I shut my bad eye and read the new side without any 
difficulty. He then turned it the other way round, and I looked at 
it with my bad eye and read out the letters from memory. Of 
course, he might have insisted on which eye I used first, but I had to 
risk that. 1 

At last the flying could really begin. Lindemann had further 
troubles of his own, but these, too, he overcame. Fie was a lifelong 
vegetarian (as well as a teetotaller and non-smoker) and, to quote 
Sir William Farren again : 

The catering at an R.F.G. station in those days did not provide for 
vegetarians, and Lindemann was living largely on tinned apncots. 
Lucas said, ‘ If you go on doing that you will be ill and sure enough, 
Lindemann was ill, and eventually had to stay in bed. But as usual, 
in some way which seemed characteristic of everything he did, he got 
the better of circumstances, and was restored to activity. 

But meantime, while Lindemann and Farren and Lucas were 
manoeuvring round the sky over Salisbury Plain, at first gingerly 
with their instructors, and then momentously solo, there was more 
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going on at Upavon than flying instruction. It was at this very 
aerodrome, at this very time, that a major new development in 
British test flying first began to take shape. It had started from 
incongruous beginnings during the first year of the war, and the man 
largely responsible for leading the way and setting the standards was 
a young Army officer called Henry Tizard. The crucial importance 
of Sir Henry Tizard’s work in connection with the second World 
War has tended to obscure the importance of what he did in the first. 
On British test flying, and indeed on the whole development of 
British aircraft, his earlier work exerted a profound and lasting 
influence that has seldom been recognized. At first this influence 
was chiefly evident within official testing, but later, indirectly, it 
came to affect the standards of industry test flying too. 

Tizard had already embarked on a scientific career when the 
war came, and after about a year in the Army he managed to 
arrange a transfer to the Central Flying School. He arrived at 
Upavon in June 1915. A primitive bomb-sight was being developed 
there by two young officers, R. B. Bourdillon and G. M. B. Dobson, 
and Tizard joined them in their investigations. Such was the 
‘ almost accidental 1 origin of British research into the potentialities 
of the aeroplane as a weapon. 

Naturally the bomb-aiming device had to be tested in flight, 
and Tizard asked to learn to fly, but the War Office at first refused 
permission, on grounds that he would be trespassing on the flying 
time of men who were being trained for operations. Tizard 
appealed, and the War Office finally relented, stipulating, however, 
that he should only go up when the weather was too bad for 
regular pupils. ‘ This was good,’ Tizard later commented, ‘ because 
one got used to difficulties right away.’ 

During the latter half of 1915, side by side with this primitive 
research, another new development was taking place at Upavon. 
It had been decided that official testing of the aircraft industry’s 
new prototypes should be done at the Central Flying School 
instead of at Farnborough, for, as Tizard has explained, 1 it was 
obviously undesirable that machines constructed by the trade 
should be tested at the same place and by the same staff that were 
engaged on the construction of Government designed aeroplanes.’ 
Furthermore, many of the staff of the C.F.S. were pilots back from 
France, and they, rather than the Farnborough pilots, were qualified 
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to judge whether new aircraft were likely to be suitable for opera¬ 
tions. So an Experimental Flight was formed at Upavon, to take 
on the oddly assorted jobs of putting new prototypes through 
‘ acceptance trials 1 and testing the new devices that Bourdillon and 
Dobson and Tizard were inventing. 

The first months of Tizard’s time at Upavon were full of frustra¬ 
tions, for it was not at all easy to organize the testing of experimental 
armaments at a training aerodrome, and there seemed no one in 
the Department of Aeronautics at the War Office who understood 
the problems of such research—at least not until November 1915, 
Then the picture suddenly changed, for Professor Bertram Hopkin- 
son, Professor of Engineering at Cambridge, was appointed Director 
of Aeronautical Equipment. Hopkinson was the kind of man, a 
friend once said of him, whom you would choose to lead you on a 
Polar expedition. Thenceforward things were very different for 
the Experimental Flight. 

Hopkinson made a habit of coming down to Upavon a great deal, 
often several times a week, and his enthusiasm and drive were an 
inspiration. At once he realized that the experimental facilities 
must be reorganized and expanded, and the first step was to 
separate the armament work from the aircraft testing. In June 1916 
the former was moved to a more suitably remote site on the Suffolk 
coast at Orfordness, while the remainder of the Flight, expanded and 
renamed the Testing Squadron, stayed on for a time at Upavon. 
Tizard stayed with it and was soon taking a lead. From the start 
he tried to teach accurate flying, for instance the proper way 
to fly a compass course. Some of the pilots who were back from 
France and attached to the Testing Squadron thought they were 
going to have a holiday, but Tizard made them work. Not too 
hard, and they liked it and were very interested, and when they 
went back to France they applied what they had learnt. 
Theory and practice worked harmoniously together in the Testing 
Squadron, but only because Tizard was at the helm. 

By the end of October 1916 Lindemann and Farren had com¬ 
pleted their flying training successfully, but they left Upavon 
grieving for Lucas, who, on October 5th, had been involved in a 
fatal air collision. Lindemann first flew'' solo from Farnborough 
(according to the Factory flight log) on November 9th. And all 
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through that winter, and on through the spring of 1917, he made a 
practice of going up three or four times a week, occasionally solo 
but usually accompanied by an observer. During this time he 
made a series of experiments officially described as ‘ bump recording 
and acceleration tests one of which ended sadly in a fence. 
His defective eyesight meant that he often found landings difficult, 
but in certain ways he possessed the makings of a good pilot, 
for he had an excellent sense of balance (he was an accomplished 
figure-skater), and the controlled co-ordination of a first-class 
golfer and a tennis player of Wimbledon standard. Neverthe¬ 
less, in spite of his accomplishments, he was diffident, for he never 
liked to do anything unless he was sure he could do it really well. 

As at the Central Flying School, Lindemann ignored convention 
in the matter of flying kit, and continued to fly in a dark suit with 
a stiff high collar. Partly because of his Germanic name, he was 
not very popular with the ground staff, and there is a tale that an 
old character called Jim Winter, who used to fill up the petrol 
tanks of the aircraft from two-gallon cans, confided to one of the 
Factory staff that he never filled Lindemann’s tanks more than a 
quarter full, because he was convinced he would 1 fly back to 
Germany 5 if he had more. 

This was the time—the early part of 1917—when the R.F.G. 
was suffering very heavy losses in France, and one of the most 
ill-fated of the aircraft concerned was a Factory-designed recon¬ 
naissance two-seater called the R.E.8. Because of its high stalling 
speed it had a dangerous tendency to ‘ incipient spin ’ : at a critical 
moment of take-off or landing, when the pilot had no height in 
hand, the machine would ‘ turn vicious ’ and go smashing into 
the ground. A first batch of R.E.8s was sent over to France late in 
1916, but they proved such death-traps that the type was with¬ 
drawn from service. Unfortunately, however, the R.E.8 was 
already in full production. By April 1917 a second generation 
reached the squadrons as replacements, and disasters began afresh. 

At Farnborough, naturally, there was deep concern; but this 
time it was very different from the year before when Goodden 
had shown that his flying wheelbarrow could be spun with perfect 
safety. This time there was no question of vindicating a good 
aircraft which was running into trouble when mishandled. The 


T.T.- 


85 



TESTING TIME 


unfortunate R.E.8 was simply not a good aeroplane. In any case 
Goodden was no longer there to spring to the defence of his child. 
Poor Goodden had been killed in January 19x7 when testing a fast 
new scout. And another thing, too, was different now. The 
technique of recovering from a spin, if one had height enough, was 
becoming well recognized among the more experienced British 
pilots. Bentfield Hucks, who, after flying in France early m the 
war, came home and concentrated on test flying, read a paper on 
the subject of flying experience before the Aeronautical Society on 
June 6th, 1917, in which he referred quite casually to his own 
methods of getting out of a spin. 

If the controls are abandoned the machine will come out of its own 
accord, but personally I have always found the best and quickest 
remedy for spins is to straighten the rudder and shove the joy-stick 
forward—a clean nose dive will then result out of which the machine 
can be pulled. 

Nor was a mastery of the technique of spinning confined to pilots 
as expert as Hucks. Only three months after he read his paper, a 
training syllabus for the R.F.G’s School of Special Flying at Gosport 
included spinning (along with looping, rolling, stalling turns, and 
‘ manoeuvring against another machine ’) as a normal part of the 
military pilot’s repertoire. 

But at Farnborough the R.E.8 disasters focused attention on the 
fact that the relationship between spinning tendency and aircraft 
design had not as yet been fully investigated. And here the first 
and most fundamental question was ‘ What actually happens in a 
spin ? 5 From the scientific viewpoint, this question could not be 
answered until a spinning aeroplane’s motion, and the simultaneous 
changes in its attitude, were analysed and also measured. 

This was a challenge that kindled Lindemann’s interest, and 
his first step was to calculate a theory hypothetically. He himself 
has described how he thought it out. 

Anyone watching a spinning plane could see that the rate of turn 
did not increase on the way down, I concluded therefore that the 
lift on both wings must be equal; and this could only be true—since 
the outer wing is beating against the air whereas the inner is not—if 
its effective angle of incidence was on the high angle side of the angle 
of maximum lift, whereas for the inner wing it was the opposite way 
round. This being so, if the speed were increased the aeroplane would 
no longer spin. 
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The next thing was to obtain some figures to work on ; data that a 
mathematician like Glauert could get his teeth into. This would 
mean noting down the precise time taken for each corkscrew turn, 
and also quite a lot of other figures besides. But how could all this 
be noted accurately in a matter of seconds while the aircraft was 
hurtling downwards in a giddy whirligig ? Nobody could possibly 
do it. Except one man. For Lindemann, with his phenomenal 
visual memory, and his exceptional sense of balance, there was 
another way out. 

The fact that Lindemann did important work on investigating 
the causes of the spin is already well known. “When Churchill, in 
The Second World War , first alluded to his long-standing friendship 
with Lindemann, he wrote : 

I had met him first at the close of the previous war, in which he had 
distinguished himself by conducting in the air a number of experiments, 
hitherto reserved for daring pilots, to overcome the then almost mortal 
dangers of a ‘ spin 

This is certainly true enough, as far as it goes. But in other 
books, and in many newspapers, the story of Lindemann and the 
spin has been told in a less restrained manner. The fact of the 
matter is that the story, often told and retold, has become, little by 
little, a colourful legend—as usually happens when the accomplish¬ 
ing of an unusual feat by an unusual man is reported and recounted 
again and again. 

According to the ‘ Lindemann legend no one before him had 
realized that recovery from a spin was possible, and therefore—so 
it is either claimed or implied—he alone freed contemporary fliers 
from the unknown terrors of the 1 spinning nose-dive It has also 
been stated he was the first man to realize that centralizing the 
controls of an aircraft would bring it out of a spin, and according 
to one variant this theory of Lindemann’s was 1 so much against 
current views that there seemed only one way to prove its value 
Another version indicates that all Lindemann’s spinning was done 
in the course of a single flight. 

Lindemann himself did not suffer * the legend ’ gladly. In an 
article describing his time at Farnborough he once remarked quite 
frankly, ‘ I am glad of this opportunity to correct some of the 
absurdly dramatic stories which have appeared.’ It must be 
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pointed out, however, that a full account, based primarily on 
contemporary records, has not hitherto been published. Thus it 
seems advisable, for the record, to make a detailed survey of the 
contemporary evidence that is now available. 

The truth of Lindemann’s work on the spin is remarkable 
enough without any embroidery. The investigation, like all such 
research, meant repeating the same manoeuvre over and over 
again, under slightly varying conditions. And each time, according 
to plan, Lindemann memorized the necessary instrument readings. 
This stupendous feat was the one thing—the only thing—that he 
himself would take any credit for afterwards, and later he wrote : 

... unlike the professional pilot, who had usually not got a very good 
head for figures ... I was able to remember the readings of the airspeed 
indicator, the bubble, the angle of incidence on the two wings 
(measured by tapes on the struts), the height of the beginning and 
ending of the spin, the time taken and the number of turns, and to 
write them down in my notebook when I had straightened out the 
plane again. 

In the flight log of the Royal Aircraft Factory, the first entry 
referring specifically to Lindemann’s spinning tests is dated June 
12th, 1917, and it records that he took off at 7.30 (sic) in a B.E.2E 
aeroplane, numbered 2029, with ‘ Mr. Stevens ’ (H. L. Stevens, a 
fellow scientist) as a passenger, for a flight lasting for a period of 
five minutes. The weather, apparently, was 1 gusty On the 
following day, June 13th, Lindemann made another flight in the 
same aircraft, again with Stevens as passenger, taking off at 10.30 
for a period of forty minutes, in weather described as ‘ hot The 
purpose of this flight is given as ’ diving test 

Stevens can still remember going up with Lindemann as his 
first observer on a spinning test, and in retrospect has said that, as 
far as he can recall, Lindemann had already made spinning experi¬ 
ments on ‘ one or more solo flights ’ before the occasion when he 
accompanied him. No contemporary evidence has so far come to 
light to confirm this, but there are entries in the Factory Log for 
two solo flights made by Lindemann in the same aircraft, 2029, 
during the previous few days, One, of fifty-five minutes, was on 
June 6th, ahd the other, of thirty, on June nth. Both are entered 
in the log as ‘ gyro tests On July 5th, and again on July 7th, 
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Lindemann made further flights in the same B.E.se that are listed 
as spinning tests. They lasted thirty minutes and forty minutes 
respectively, and he was accompanied by Captain Renwick, a 
young engineer who had often previously flown with him as 
observer. 

On July ioth, at a meeting of the Advisory Committee for 
Aeronautics, a Farnborough report (T.971) entitled Experimental 
Investigation of Spinning was discussed. Thereafter, during the 
remainder of July and the beginning of August, Lindemann made 
six more spinning tests, flying B.E.2C 1688, F.E.2E 4256, and 
F.E.2B 4927 (accompanied on five occasions by Captain Renwick, 
and on one by a Mr. Jenner). On August 7th he himself attended 
another meeting of the Advisory Committee for Aeronautics 
(accompanied by Farren) taking with him some little model 
aircraft specially arranged on spiral rods so that he could demon¬ 
strate the spinning manoeuvre. Then finally, on August 18th, and 
again on August 21st, Lindemann made additional spinning tests 
accompanied both times by George Thomson. 

The findings of the whole investigation were set down in an un¬ 
published Farnborough report (BA.317) and eventually, in March 
1918, they were published as Number 411 in the ‘Reports and 
Memoranda ’ series of the Advisory Committee for Aeronautics, 
under the title The Experimental and Mathematical Investigation of 
Spinning. These reports included a full quantitative analysis, and 
a definition of the spin as ‘ essentially a spiral glide in a very steep 
path with the wing incidence above the stalling point ’. They also 
gave facts about the stresses borne by the aeroplane’s structure— 
a vital matter from the viewpoint of future design. 

These reports were chiefly Glauert’s work, but to Lindemann 
must go full credit for his unique contribution. Nor must his sheer 
courage be underestimated. He, like the other scientist-pilots, did 
his flying in conditions so primitive that it is quite hard even to 
picture them, in these days of lavish safety factors and pressurized 
cabins and every modern convenience. Sir Bennett Melvill Jones, 
who himself did much notable test flying in the early days, once 
described as follows the predicament of the scientist turned 
experimental flier. 

Surveyors know the difference between thinking out a problem in 
the office and in the field. Let a surveyor imagine himself to be taking 
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theodolite readings, from an exposed situation in cold and windy 
weather ; let him increase the cold and the wind beyond anything he 
has ever experienced, add a continuous deafening noise, and let some 
element of fright and excitement be introduced, for example let him 
imagine that an infuriated bull is on the other side of a fence which may 
just conceivably give way at any moment ; finally let him imagine that 
he is slightly unwell, as if recovering from an attack of seasickness. 

He will now be in a position to understand something of the conditions 
in which the aerial observer is constantly working, and he will realize 
that these conditions are not exactly favourable to original thought. 

This simile may be fanciful, but it is not overdrawn. The slight 
sickness corresponds to the effects of the rarefied atmosphere in which 
the observer is working ; the continual, though slight, fear of the bull 
corresponds to the almost subconscious listening for a change of engine 
note that would presage a forced landing, perhaps in difficult country ; 
while certain factors, such as the hampering effect of thick clothing 
and restricted space, have not been represented. 

Despite all this, however, most of the scientist-pilots of the early 
days rejoiced in their flying, and even sometimes had their fun. 
When Farren got married Lindemann flew over to Cambridge, 
where the wedding was taking place, and dropped a boot attached 
to a small parachute over the church door. There is a good story, 
too, which Lindemann has told against himself about the time in 
i g x 7 when he went to Orfordness to test one of the first stabilized 
bomb-sights with live bombs. 

I well remember how ... I dropped my stop-watch, required for 
calculating one’s ground speed, and, despite all my effort to reach it, 
saw it disappear through the floor past the joy-stick (the repercussions, 
incidentally, since it was laid down that a War Department watch 
could not be lost though it could be destroyed experimentally, lasted 
a long time). 

In the meanwhile my colleague, stationed on the ground to plot 
the fall of the bombs, concluded that I had abandoned the test and 
went for a swim. As I had to jettison the bombs before landing and 
they unhappily straddled him in the sea, he took the whole performance 
somewhat amiss although they were only twenty pounders. 

Orfordness was not far from another place in Suffolk, Martlesham 
Heath, a stretch of grassy land fringed with gorse and heather, 
where, at the end of 1916, a new centre for the official testing of 
prototype aircraft was founded by Bertram Hopkinson. The 
Testing Squadron had had to move away from Upavon, where the 
Central Flying School was expanding rapidly, and Martlesham 
Heath became its new and permanent home. Soon, under Tizard’s 
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lead, the very name 1 Martlesham 5 came to stand for everything 
that was most accurate and thorough in test flying. A Martlesham 
pilot was, by definition, one who could turn his hand to testing any 
variety of aeroplane, and a Martlesham report meant a report that 
included an analysis of unprecedented detail and comprehensiveness. 
By 1917, furthermore, tests of several new kinds were becoming 
necessary—absolute ceiling had to be established, for example, 
and diving tests had to be made—and here Martlesham also set the 
standards. 

The testing for absolute ceiling was something quite new, brought 
about by the new demands of air fighting. Good operating height 
was proving just as vital in dog-fights as good manoeuvrability. At 
the start of the war, the usual official test for climb was to 3,000 feet. 
Towards the end, 20,000 feet was a normal operating height 
for a scout. Thus the proving of new aircraft at ever higher altitudes 
was a very important part of the work at Martlesham, Much of 
the earliest high-altitude experimenting was done by Tizard 
himself, and he was one of the first British pilots to experience the 
unpleasant physical effects of lack of oxygen. Indeed, some of the 
first primitive beginnings of ‘ aviation medicine ’ can be traced back 
to Tizard’s researches. He sometimes told how one of his pilots, a 
talented youth who was not, however, very strong on spelling, once 
came back from a high-altitude flight with the notes he had made 
at intervals after checking the look of his face in a mirror. Tizard 
found that at one point he had noted down, * Lips getting rather 
blew.’ 

Another aspect of the testing to which Tizard gave much atten¬ 
tion was the need for reducing performance figures to a common 
standard. In a new context it was the same problem of the ‘ common 
denomination 1 that had been worrying O’Gorman just before the 
war. In a classic paper, Methods of Measuring Aircraft Performances , 
which Tizard read before the Aeronautical Society in March 1917, 
he explained that the reduction of tests boils down to this : What 
is the relation between atmospheric density and height above sea 
level ? And he gave details of the system he had introduced in 
the Testing Squadron by which the performance of an aircraft 
could be established accurately despite variations of altitude and 
‘ independently of abnormal weather conditions, and the time of 
year ’. 
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Tizard worked to meticulously accurate standards, but he was 
not a man to put blind trust in the readings of recording instruments, 
any more than a good doctor would make a diagnosis from the 
reading of a clinical thermometer and nothing else. The whole 
question of the relative functions of test pilot and recording instru¬ 
ments was one on which Tizard had definite views, c So far as we 
use recording instruments,’ he said in his paper, when describing 
the Testing Squadron methods, ‘ we use them only as a check on 
direct observations . . . it is . . . the flyer on whom the accuracy 
of the test depends.’ 

There are some who lay considerable emphasis on the necessity of 
every testing instrument being self recording, and although this scheme 
appears at first sight Utopian and would relieve the pilot of a single 
seater of considerable trouble, there are many objections to it when 
considered in detail. . . . When an observation can be taken I would 
personally place much more reliance on direct observations at the 
present time, and one great advantage of direct observation is that 
the results are there, and no time is lost through the failure of a recording 
instrument to record, a circumstance which is not unknown in practice. 

Tizard emphasized again and again that the quality of the pilot’s 
work was what mattered most of all, * Once the methods are 
thought out,’ he said, * scientific testing does not really demand 
any high degree of scientific knowledge ; in the end the accuracy 
of the results really depends upon the flyer, who must be prepared 
to experience a care and patience unnecessary in ordinary flying. 
Get careful flyers whose judgement and reliability you can trust, 
and your task is comparatively easy; get careless flyers and it is 
impossible.’ 

Here then was the new charter for test flying. When the war 
began, the professional pilot was assumed to be brave and skilful— 
but little else. When it drew to a close there was no doubt at all 
that the test pilot of the future would have to be not only brave 
and skilful but very much more besides. 
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Profession: Test Pilot 


Once at a party the wife of a famous test pilot was asked by a lady 
guest what her husband did. ‘ He’s a test pilot she replied. ‘ Oh 
really, that’s very interesting,’ was the answer, ‘and how does he 
test the pilots ? ’ How ridiculous ! But in fact very few people 
apart from those concerned do realize what the profession of test 
flying involves, and fewer still have any idea how it developed in 
the early stages. 

The first World War was the impetus that brought a demand 
for specialist civilian test pilots. Before that a professional pilot 
was expected to turn his hand to anything. But when the war 
ended and the slump came only a few test pilots were needed, so 
only a few had the chance to make their speciality their life work. 
One of the most outstanding of these was John Lankester Parker, 
later to become Britain’s greatest tester of flying-boats, with one of 
the longest records of service in the profession, 

It was in 1915 that Lankester Parker, then barely nineteen, 
decided to take up water-flying, a decision that influenced the 
whole course of his life. At nineteen he looked young for his age 
—‘ a slip of a boy He was a shortish youth, quick and alert, 
with a bit of a limp and eyes of a remarkably bright blue, and his 
one aim was to fly—or rather to keep on flying, for he was already 
a qualified pilot. He came from Barton Mills in Suffolk, where 
his father owned a flour mill, and a couple of years before the war 
he had been starting work in the family business when he was 
carried away by a passionate yearning to fly. The idea of powered 
flight had thrilled him ever since he read the Jules Verne story 
Clipper of the Clouds, but what really set him off was seeing some of 
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the aeroplanes that came to East Anglia for the military manoeuvres 
in the summer of 1912 : it happened that one of them landed in 
a field quite near his home. 

As a child Parker had suffered from polio, and had spent years 
in a wheel-chair, but he argued that his difficulty in walking was 
a good reason why he should learn to fly. His parents, however, 
regarded flying as suicide, and in any case it was prohibitively 
expensive. He tried to find out whether there was a living to be 
made as a pilot, but soon came to the conclusion that flying was 
a rich man’s hobby. He almost despaired, but then a rich uncle, 
hearing of the situation, came forward with a gift of £100, and his 
father, realizing how much the whole thing meant to him, gave 
his blessing to the project. 

Parker thereupon wrote to Charles Grey asking for advice about 
flying schools, and Grey told him emphatically he should go to 
Vickers at Brooklands. So, in the winter of 1913, young Parker 
started his training. In the early morning, and again at dusk, 
with his trousers tucked into the top of his socks ‘ to stop the draught 
going in at the ankles and out at the cuffs ’, he perched himself 
on the front seat of a Vickers-built Bristol Boxkite, and learnt the 
art from the Vickers pilot Harold Barnwell, who leaned round him 
from the back seat to guide his hand on the joystick. Even at this 
stage Parker wanted to check the performance of his aircraft, and 
he said later he believed he was one of the few people who had 
made accurate measurements of the speed of a Boxkite : 1 1 found 
it to be 33 miles an hour . . . the landing speed was probably 
about 27 miles an hour. It had no rate of climb to measure.’ 

The school fee of £75 covered the cost of all flying until the 
pupil obtained a certificate. On June 18th, 1914, Parker became 
a qualified pilot, by performing the required figures of eight and 
climbing to a height exceeding 100 metres. Simultaneously, how¬ 
ever, he had to stop flying, for there was no money left. Then the 
war came, and the appeal for volunteers for the Royal Flying Corps ; 
but cripples were not wanted. For a time Parker worked as an 
unpaid instructor and mechanic at one of the lesser schools at 
Hendon, but then, in his logical way, realized what he ought to do. 
There was a new seaplane school at Windermere, which claimed 
to be the only one of its kind in the country. This might be a 
chance to take up something in which there were few specialists. 


94 



PROFESSION : TEST PILOT 


But when he set off north early in 1915, having scraped together 
another £25, he had no idea whether he would be able to get a job, 
so as to continue flying after the money was gone. 

Lake Windermere had been the scene of some of the earliest 
British experiments in water-flying. There, in 19 r r, Edward Wake¬ 
field, of the well-known Kendal family, had put up a couple of 
small hangars beside the lake, to the dismay of local scenery lovers, 
and collected round him a little colony of enthusiasts. One of these 
was a Danish engineer called Oscar Gnosspelius, who designed 
and built a ‘ hydromonoplane 3 that looked something like a 
dragonfly poised over a streamlined toboggan. Meanwhile, 
Wakefield commissioned Avro’s to build a biplane for which he 
designed special floats. He called it the Waterbird, engaged a pilot 
called Stanley Adams to fly it, and did quite a good joy-riding 
business during the summer. One visitor was Miss Gertrude 
Bacon, the aviatress, who wrote ecstatically afterwards about ‘ the 
white-winged water birds whose home is among the mountains. 3 

With the outbreak of war Wakefield departed from the scene but 
the flying at Windermere continued more busily than ever. A new 
enterprise, the Northern Flying Company, started a school for 
training young men who were keen to become naval pilots (by 
this time the Admiralty, with Churchill as First Lord, and Captain 
Murray Sueter at the Air Department, was fast building up a flying 
branch of its own, the Royal Naval Air Service). 

The chief instructor and general manager of the new establish¬ 
ment at Windermere was Rowland Ding, a pilot of happy-go-lucky 
temperament who had been a well-known exhibition flier just before 
the war. He was hardly the type to settle down to instructing in the 
wilds, and was often away, testing new aircraft for Handley Page 
or Blackburn’s. 

Shortly after Lankester Parker arrived Ding went off for a long 
week-end. There were many new pupils clamouring for instruction, 
and Parker, though still nominally a learner, decided to step in. 
With quick sureness he gave flying instruction to more than twenty 
pupils during the course of the week-end. Ding, on his return, 
was not in the least angry, as Parker feared he might be. On the 
contrary, he offered him a job as instructor. It was without pay, 
but in Parker’s view this did not matter. The great thing then 
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was just to fly. He merely sold his bicycle and took to living in 
a large crate in a corner of one of the hangars. Before long he was 
more or less running the school, as well as giving instruction 
whenever weather and aircraft permitted. 

But what with the feeble engines and crude floats of the day, 
one never quite knew whether take-off with a pupil was going to 
be possible. The pupils did not hesitate to complain. What was 
the point of paying large fees for taxying about interminably, 
often drenched in castor oil from a spluttering engine, without 
ever getting into the air at all. Parker realized the only thing 
was to have a shot at improving the shape of the floats. By chance 
he had come across some of the floats Gnosspelius had made 
for his early experiments and this had given him ideas. He found 
willing collaborators in two of Ding’s friends, a commercial artist 
called Fleming-Williams (‘ Flaming Bill ’), and an air enthusiast, 
W. H. Sayers, who with Ding had put a line of aircraft models on 
the market before the war, and who later became a well-known 
aeronautical journalist. 

First they made model floats of various different shapes, attached 
them in turn to a fishing rod, and towed them beside a motor boat 
to see how they behaved. Some of them clung obstinately to the 
water and had to be dragged along, some rocked back and forth 
incessantly. But others, especially those provided with one or more 
steps, seemed almost eager to skim off the surface of the lake. Next 
they fitted various full-sized floats onto one of the school aircraft, 
and Parker tried them out. Thus by prolonged trial and error 
they found that best of all were floats with flat bottoms and two 
steps. These home-made floats were far from perfect, and with an 
unsprung chassis the impact on alighting was comparable to steel 
tyres hitting a concrete runway. But what of it ? The aircraft 
could fly and the pupils could be taught. And although these 
experiments were primitive, the methods were essentially the same 
as those in use on the testing tank of the National Physical Labora¬ 
tory. To the impatient Charles Grey, quoting the saying of the 
old-fashioned brewer, 1 too much science and not enough hops ’, 
it seemed that ‘ bath-tub science ’ held things up much too long. 
After all, some of the carpentry experts did get amazingly good 
results, like Sopwith’s men who made a Schneider Trophy winner 
by sawing a single float in two a few days before the contest. But 
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Lankester Parker, with his intuitive good sense, did not go straight 
for a saw and hammer and nails. He simply went ahead with the 
tedious experimenting and followed it through and got results. 

By the early summer of 1915, at the end of three months without 
pay, Lankester Parker was penniless, and he told Ding he would 
have to leave. He was then given the princely salary of thirty 
shillings a week, and not long afterwards Ding felt suddenly more 
generous and ‘ without any warning ’ gave him a 400 per cent rise. 

It was at about this time that Parker tested his first ‘ prototype \ 
The aircraft was a relic from pre-war days, a monoplane that was 
always called ‘ the Gnosspelius pusher It was resurrected by 
Parker and the others, and they decided to try making twin floats 
with water-tight steel bottoms, as they were tired of the way the 
wooden floats were always springing leaks. Parker taxied out onto 
the lake, but unfortunately the steel bottoms would not stand the 
strain. The floats burst and filled with water, and before Parker 
knew what was happening he was being plunged down to a depth 
of forty feet or so. 

At Windermere, too, Parker first flew a flying-boat, a small 
trainer of French design called the F.B.A., which arrived in a 
crate, on the instructions of the Admiralty, without any guidance 
as to how to assemble or fly it (by this time the Admiralty was send¬ 
ing naval pupils direct to Windermere and also additional training 
aircraft). Parker succeeded in putting it together, and then 
tried to fly it. In the air it was fairly manageable, but it was f a 
devil on the water ’ (mainly because the step was forward of the 
centre of gravity). But eventually, after many precarious experi¬ 
ments, he mastered its peculiar ways. 

By mid-1916 the Admiralty decided they had had enough of 
Ding and his carefree management, and the Windermere school 
was taken over. This brought Murray Sueter himself on a visit to 
Windermere, and there he met Lankester Parker. By now it was 
well known that Parker had been getting better performance out 
of some of his aircraft than the naval experts, also that he had 
succeeded in training a total of seventy-five pupils without a single 
casualty. But shrewdly wise as ever, Sueter did not suggest that 
Parker should become a naval flying instructor. Instead he said, 

‘ Would you like to work as a pilot for a friend of mine in the 
aircraft industry ? 5 It proved that the friend was Horace Short, 
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one of the famous Short brothers, and Parker set off on his motor¬ 
cycle for Eastchurch to try for the job. 

Eastchurch had changed a lot since the leisurely days before the 
war, when the Short brothers’ ‘ works 5 consisted of a few sheds. 
Now Short’s had a factory on the Medway at Rochester, and were 
turning out both seaplanes and landplanes for the war. But 
the Short brothers themselves were just the same. Horace, the 
eldest, had a grotesque and terrifying appearance, for his head 
was about twice the normal size. Furthermore his expression was 
usually glowering, though once in a while he produced a delightful 
smile. He worked himself mercilessly hard, and very seldom got 
away to indulge in his favourite relaxation, which was listening to 
Beethoven. He was a hard taskmaster. ‘ We’re working through 
on this,’ meant there would be no rest till the job was finished. 
And when Horace, in his ponderous north-country tones, made one 
of his terse pronouncements, it was quite clear there was to be no 
arguing. But he was very unaccountable too, as shown by the 
story of how he once lost his temper with a foreman. They happened 
to be standing on the edge of the Medway, and Horace, in a fury, 
hurled his enormous deerstalker hat to the ground exclaiming, 
‘ Get out ! You’re fired ! 1 The foreman took a kick at the hat 
and it went sailing off into the river. Horace flashed round, with 
one of his winning smiles. ‘ I do like a man with a bit of spirit,’ 
he said, and the foreman stayed on. Horace had strong views on 
aircraft design : * There is no limit to what an aeroplane can do if 
you give it enough power ’ was one of his axioms. And there is no 
doubt he was an engineering genius. Murray Sueter once wrote 
of him that he had an almost uncanny knowledge of what a machine 
could do even at the design stage. The second of the brothers, 
Eustace, was still, in 1916, hard at work making balloons. But 
Oswald, the youngest—‘ the Kid ’, as Horace called him—took an 
active part in the aircraft business, and was a very clever inventor. 

As regards the test flying of the Short aeroplanes, this had been 
entrusted, during the period just before the war, to a free-lance 
pilot who certainly had ‘ a bit of spirit ’, the irrepressible Gordon 
Bell. He was a little man with a bad stutter, who was reputed to 
have flown more types of aircraft than any pilot of the day, also to 
have taken more risks and broken more rules. There is a story 
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that one evening at the Royal Aero Club he took up a billiard ball 
and hurled it through the glass of the framed Club Rules, exclaiming 
t p m t h e on ly member who’s b-b-broken all the r-r-rules at once ! ’ 
Several of the designers whose aircraft he tested, at Brooklands and 
elsewhere, could not put up with his ‘ leg pulling and rude jokes 
and lack of constructive criticisms ’, but he and Horace Short 
seem to have got on quite well together, though their conversations 
must have been worth hearing. On the outbreak of war, however, 
Bell left for the R.F.G., and was succeeded at Short’s by Ronald 
Kemp, the former Farnborough flier. At first Kemp was on his 
own, but by 1916 he could not manage all the testing, and this was 
why Horace Short had mentioned to Sueter that he was on the look¬ 
out for a new pilot. 

When John Lankester Parker arrived at Short’s he first met 
Oswald, who went off to report to Horace. ‘ Give him a pound a 
week ’ was the verdict. But then Horace decided that as Sueter 
had sent the young man he had better see him personally. The 
first thing he did, however, was to look closely at Parker’s motor¬ 
cycle, and then complain that a feature of the ignition infringed a 
patent of his. After that he growled, * I’ll give you a job—you’re 
on trial for three months ! ’ For a week or so Parker hung round 
with nothing to do. There were aircraft waiting to be tested but 
he was not allowed to touch them—by Horace’s orders, so he was 
told. Eventually he went to Horace and protested, and there 
was quite a row, but next morning, when Parker came to collect his 
things before leaving, Horace had relented. ‘ All right,’ he said, 

‘ you can test for me on two conditions. You don’t interfere with 
the design, and you don’t take any notice of what the bloody Kid 
says.’ Then he added, pointing to four large bombers out on the 
aerodrome, 1 You can go and break your neck on those if you like.’ 

Parker tested all four of the bombers on that same day. This 
was in spite of the fact that he had little experience of landplanes, 
and handling one of the monstrously wide-spanned bombers, with 
its four-wheeled undercarriage, after the small fry at Windermere, 
was like driving a bus after being used to midget cars. Down 
below, outside the sheds, Horace and Oswald gazed upwards, and 
Horace, in an incredulous voice, remarked to ! the Kid ‘ 'E’s a 
first-rate pilot.’ 
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The testing of production-line machines in those days meant 
little more than a few rough and ready checks on speed) climb) and 
handling, accompanied by an Admiralty 1 acceptance officer ’ 
when the aircraft was for the Navy. But things might go wrong, 
as they did in the case of one of the four bombers. Its engine 
failed at 8,000 feet ; Parker, however, managed to bring it down 
safely into a small field, which impressed the acceptance officer, 
unaware that a big field some way back was where he had actually 
hoped to land. 

Parker’s work for Short’s did not take all his time. They had first 
call on his services, but he could take on free-lance work as well. 
And his reputation was such that he had no difficulty in finding it. 
Then early in 1917 one of his rivals in the free-lance field, an 
American called Clifford B. Prodger, a handsome ex-cowboy, 
invited Parker to join forces with him. A year previously Prodger 
had started a test-flying venture, the first of its kind in Britain, 
in partnership with a well-known Australian flier, Sydney Pickles. 
They set out to specialize in testing prototypes, and the original 
announcement of the venture in The Aeroplane included the following 
claim : 

Both partners are well known as skilful pilots, who do not merely 
put a new machine through its paces, but can tell its maker whether 
anything is wrong with it, and if so what, which is quite a different 
job from that of the pilot who does nothing except squeeze a machine 
through Government acceptance tests. 

Pickles had worked with Prodger for a year, but had then retired, 
so Prodger needed a new flying partner. Parker accepted his offer, 
and what with this work and the testing for Short’s he was really 
on the hop for the rest of the war. There was a little office in 
Piccadilly, where Prodger’s business manager, Bernard Isaac, 
presided over the telephones, while Prodger and Parker dashed 
hither and thither, testing landplanes and seaplanes ; monoplanes 
biplanes, triplanes—even a quadruplane ; everything from single- 
seaters to some of the Handley Page giants which were the first of the 
famous line of ‘ heavies ’. The average fee for testing production¬ 
line aircraft was £10 an hour, but special fees were arranged for 
prototypes. And the pilots really earned their pay. They turned 
up in the morning, had a quick conference with the designer, 
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ha cal ied in the official inspector if there was anything that 
Lmed unsafe, did the test, chatted with the designer ogam, 
jotted down a sentence or two and a few figures, and dashed 
off to the next assignment. But this hard exhausting work, always 
on one’s toes, was magnificent training, not only for hands and 
brain, but also for the eye. Prodger and Parker learnt to tell at a 
glance if an aeroplane was going to be good or had to fiy. Parker, 
with his Windermere background, tended to specialize in seaplanes, 
while Prodger took on most of the Iandplane work. At Short's, on 
the other hand, Parker flew mostly landplaucs for some time, 
while Kemp tested most of the seaplanes and llying-hotiis from the 
Medway outside the Rochester works--a stretch of river which 
in those days of little wooden cockleshells gave ample margin fur 
take-off and alighting. 

In the design of flying-boats Britain at first lagged far behind 
America. It was not till late in the war, when the influence of 
Glenn Curtiss began to make a mark in British aviation largely 
thanks to the initiative of a British naval officer called, Joint Porte 
that the fashion for flying-boats really began to catch nil in Britain. 
Then many firms were commissioned to build ‘ Curtiss-type 1 boats. 
The name 1 flying-boat ’, suggesting as it does some sort of aiilmme 
dinghy, was appropriate at first, but soon the 1 boats’ writ* mote 
like ‘ ships ’, and quite a lot of sheer physical strength was needed 
to fly them. It is all die more remarkable what bmikestrr 
Parker, in spite of his ‘gammy* leg, managed (n achieve in 
testing diem, 

As a free-lance Parker tested many (lurtiss-typr bruits built by a 
company called Norman 'Thompson, and in one of these, on a Iciry 
flight in mid-winter, the tail came right off, and the boat flushed 
into the sea some way from land. I<’or eight hours he dung to the 
tossing wreckage before being picked up by a minesweeper, 

At Short’s the first prototype Parker tested, afire he had bmi 
with the firm for about a year, was a iirai-lookm/g tiWn-llnaf sea¬ 
plane called the Scout. 1 It was very troublesome at first,’ lie mice 
said, ‘but it eventually performed well.’ This brief suierurnt 
implies, of course, a whole series of troublesome ’ flights ; anti , ( | w 
implies the quality of Parker’s work. For a test pilot can do one of 
two things with a bad aircraft: ho can learn to fly it a, it is, or, by 
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reporting its faults quite honestly, he can help to turn it into some¬ 
thing different and good, In January i g 18 Parker succeeded Kemp 
as chief test pilot. Things had changed a lot by this time, for 
Horace Short had recently died. His brother Oswald, however 
had risen splendidly to the occasion, and had taken over the running 
of the firm. 

It was later in 1918 that Parker tested a new Short torpedo- 
carrier, a single-seat biplane called the Shirk The U-boat campaign 
was at its height, and there was great urgency to get the Shirl into 
production and into service. Two prototypes were built, so that 
while one was at Martlesham for acceptance trials, the Navy could 
be carrying out torpedo launching tests with the other. 

When the first Shirl was ready Parker began by making one or 
two short flights from the Isle of Grain, the naval aerodrome 
opposite Sheerness that Short’s were then using for testing work. 
After a few adjustments the Shirl was declared ready for Martlesham. 
This was to be Parker’s first visit to the Aeroplane and Armament 
Experimental Establishment (as the former Testing Squadron had 
been renamed), and he was hoping to make a good impression. 
But even before he was out of sight of ‘ Grain ’ there was trouble 
with the engine. It failed completely and he had to land as best 
he could in a small field, complete with dummy torpedo. Rescuers 
soon arrived and within an hour or so he was off again. He then 
found that something had gone wrong with the throttle mechanism, 
so the engine had to be kept running at full power, and to avoid 
serious over-speeding he had to keep the aircraft in a steady climb. 
So when he ‘ arrived ’ for the first time at Martlesham Heath he 
was at a height of about 12,000 feet. There was only one thing 
to do. He switched off the engine, made a gliding circling descent, 
and, under the eyes of the Martlesham experts, landed very quietly 
in the middle of the aerodrome. 

After this there was the second Shirl to be tested and delivered 
to an air station in Scotland where torpedo trials were to be made. 
When Parker first took it up, one morning at about noon, he 
found it was hopelessly tail-heavy. Drastic alterations were made 
to the tailplane, and by four o’clock on the same day he took off 
again. He had maps with him so that if the tail adjustment was 
adequate he could go straight off on the delivery flight. It was 
a thundery cloudy day, and he flew most of the long trip north 
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at 13,000 feet and through cloud at times. His few instruments 
included an airspeed indicator which did not work and a very 
small compass that had not been swung. Nevertheless, he delivered 
the Shirl that night. And when Lankester Parker tells the story 
he adds ‘ there were compensations in those days, for there were no 
officials to put difficulties in the way 

Lankester Parker continued flying for Short’s for the phenomen¬ 
ally long period of nearly thirty years. During that time, and also 
since, he has done much for the profession of test flying, partly 
through his work for the Guild of Air Pilots and Air Navigators, 
an organization that was founded in 1929, firstly in the interests 
of airline pilots, but increasingly of test pilots and flying instructors 
as well. Its aims are some that Lankester Parker has much at heart, 
He has always strongly believed it is tremendously important that 
there should be facilities for pooling experience and ‘ generally 
getting together ’, with no immediate idea of gain, but to improve 
the status of the profession. Three times Parker has been elected 
Master of the Guild. 

But chiefly his influence has been by means of example, in his 
own magnificent work as test pilot. It is not possible, in the space 
of this book, to tell the full story of his contribution to the whole 
long line of Short flying-boats and landplanes. But one thing does 
call for special mention here. Lankester Parker possessed, to a high 
degree, the gift without which no test pilot can be successful, the 
ability to inspire confidence in the designers with whom he works. 
Oswald Short put complete trust in him, and so did Arthur Gouge, 
with whom he shared in creating the two greatest successes of the 
company’s history, the Empire Flying Boat and the Sunderland. 
They say there was a conference after one first flight when a 
criticism by Parker caused one of Gouge’s staff to exclaim with 
some warmth, ‘ It’s not possible ! ’ To which Gouge retorted, 
‘ There’s only one man who can say what’s possible, and that’s 
John.’ Without hesitation, on the strength of Parker’s verbal 
report, Gouge decided the whole tail unit must be redesigned, at 
a cost of something like _£i 0,000. 

But all this is stealing a march on the main theme of this chapter : 
the beginnings of professional test flying during the first World War. 
As the war drew to an end, people were just beginning to realize 

103 



TESTING TIME 


the significance, as well as the danger, of specialized test flying 
Gordon Bell had lost his life testing for the R.F.C., Harold Barnwell 
for Vickers, Rowland Ding for Blackburn’s, Victor Mahl for Sop- 
with’s. Flying, a Service aviation magazine, demanded that the 
status of the civilian test pilot should receive official recognition. 

We .. . suggest that something should be done, and at once, if not in 
the form of honours, at least in the form of acknowledgement, of the 
status of the men whose work is to test in the air new aeroplanes before 
they are accepted and passed into the hands of our aviators at home 
and abroad. If their number is small, their services are high, and 
just as helpful to winning the war as the pilot who flies over the enemy’s 
lines or bombs his bases. 

Yet, like the teacher-pilot, the tester is generally a civilian doing a 
soldier’s work without even the prospect of a medal, still less a pension, 
if he meets with a bad accident or is killed outright. . . . 

It may be, of course, that these men are insured by the firms who 
employ them, but there is no reason why their status should not be 
recognized by the government. 

Before the war ended the Order of the British Empire had been 
established, and both Geoffrey de Havilland, ‘ aeroplane designer ’, 
and Harry Hawker, ‘ trade pilot ’, had been honoured with the 
awards of O.B.E. and M.B.E. respectively. By the time of the 
second World War the work of the 1 trade pilot ’ had become a fully 
fledged profession, and the outstanding work of quite a number 
of test pilots was given recognition by the award of the O.B.E. 
One of them—and one of the most worthy recipients—was John 
Lankester Parker. 
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After the War 


It rvas between the two wars that Hollywood discovered test flying, 
and although, since then, there have been occasional films on 
the subject, Test Pilot has always remained the classic film of its 
kind. Clark Gable was the handsome hero, tom between his 
work, ‘ the Lady in Blue ! , and his wife who worried and pined. 
Finally, after much heavy drinking and dangerous flying came 
the happy ending : Gable gave up his job and lived happily ever 
after. 

As soon as I saw the film, over twenty years ago, I felt spurred 
to protest (I was writing for The Aeroplane at the time). So I dashed 
off a scenario for a 1 soul-stirring drama of the ’drome ’ with a very 
different twist to it. I called it Prototype , and there was a test pilot 
hero (Jim), a wicked wife (Beauty), and ‘ the Prototype ’, a lovely, 
unspoilt, faithful little aeroplane. The happy ending came when 
Beauty eloped with a Russian spy called Maximum Rakeoff, and 
Jim, realizing where true happiness lay, decided to give up 
matrimony for the love of a Good Aeroplane. 

There was, I believe, more than a grain of truth in both these 
fantasies, despite their equally fatuous endings. It is no good 
pretending that the married lives of test pilots are always plain 
sailing, or that their work has nothing to do with the troubles. 
Test flying is utterly absorbing work that has to come first—beyond 
any question—and the wife who does not accept this, along with 
the risks, is not the right woman to be married to a test pilot. In 
general it is not my purpose to draw attention to the home lives 
of the pilots. But any portrayal of the men who have devoted 
their lives to test flying would be absurdly incomplete if this side 
of things were entirely ignored. The attitude of a naan’s family to 
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his work is bound to colour his outlook, and for better or for worse 
it has entered into the life of every test pilot in this book. 

The only test pilot’s wife ever to have written a biography of her 
husband is Muriel Hawker. In her book, written soon after he was 
killed, she was frank about the special problems she had had to face. 
During her four years of married life, Harry Hawker’s work was 
not confined exclusively to test flying, but all of it involved the 
same sort of risks and the same sort of anxieties. In most cases she 
succeeded in coming to terms with them ; in a few she failed. 
But one of the main things that is shown by the story of Harry 
and Muriel Hawker is that the 1 triangle ’ which was the theme 
of the Gable film (and also of my skit) is by no means the inevitable 
pattern of a test pilot’s life. 

Muriel Peaty, when she first met Harry Hawker in 1915, was an 
attractive girl of about eighteen, with big dark eyes and a slow, 
charming smile. Their first meeting was one Sunday in Richmond 
Park ; Muriel, who was very keen on motoring, at a time when 
lady motorists were the exception, was out driving with a girl friend 
when her car broke down, and Hawker, who happened to be driving 
past, stopped and came to her aid. Two years later, in November 
1917, she and Hawker were married. On the day of the wedding 
he was testing a Sopwith aircraft all morning, and the best man 
had to ‘ round him off the aerodrome at Brooklands and hustle 
him into the awful clothes ’. The honeymoon was a motor tour, 
and as soon as the couple had settled into their new home at 
Surbiton, Hawker spent every spare moment in his workshop. At 
this time he was modifying a sports car to take a Sunbeam aero¬ 
engine. Almost always he worked at amazing speed, usually 
singing or whistling. If there were a silence Muriel knew some¬ 
thing was wrong. Often she joined him in the workshop to help 
with riveting and other odd jobs : she had always liked mechanical 
things, even before she met Hawker. She still recalls that some¬ 
times while he was away at work she could not resist breaking 
off from her household chores to slip down to the workshop and put 
in a few rivets. In the evenings she and Harry often worked 
on the car together until the early hours, and she would bring him 
coffee and cakes to keep him going (he never smoked or drank). 
But in the winter evenings he did sometimes let up, and liked to sit 
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by the fire while Muriel read aloud to him from current motoring 
and flying papers or an adventure story or thriller, 

Then one day soon after the end of the war, when their first 
baby, Pamela, was two months old, Hawker came home with the 
news that Mr. Sopwith was going to build an aircraft to try for 
the Atlantic. He had been asked to fly it—what did she feel ? 
If she were certain he ought not to go he would turn it down. The 
Atlantic Ocean, as yet unflown, was the supreme challenge of the 
air, and the Daily Mail had just offered a prize of £i 0,000 for the 
first successful crossing. For a moment she hesitated. 

I was torn between my duty to Pam to ask him to stay and my duty 
to him to let him go. I tried to imagine how I should feel if another 
man were to fly the machine that Harry ought to fly, just because I 
feared the consequences. I knew I could never allow that to happen. 

I said : ‘ Why should you think I want you to stay ? I want to be 
proud of you.’ 

After this her resolve did not waver, though there were some 
very painful last hours before he set off by sea for Newfoundland 
on March 28th, 1919, to attempt the eastward flight. 

It was pouring with rain the day Harry started, and bitterly cold. 
During the preparations my courage had remained high, but when 
I went into Harry’s room just before we left, and found him crying, 

I lost heart and broke down entirely. He had been putting a few last 
things into his bag when his feelings got the better of him. He was 
always sensitive and soft-hearted, and I knew he was going to be 
terribly homesick until he got over the other side and had plenty to 
do. . . . But tears—even the tears of a grown-up man and woman— 
are a wonderful relief to overwrought feelings. We felt much better 
afterwards, and were able to look on the bright side of things once 
more. 

I only went as far as London to see Harry off, for I could not leave 
our baby for long at a time. The drive could hardly be described as 
cheerful. I sat on the floor of the 12-cylinder Sunbeam, for better 
protection from the rain, as we carried no hood. With my head on 
Harry’s knee, I longed to sleep away the next two months. ... I recall 
that at that moment I wished I had married a farmer’s lad without 
ambitions. 

The weeks dragged by while Hawker and his navigator, 
K. Mackenzie Grieve, waited at St.John’s for favourable winds and 
weather. At last, on the evening of Sunday, May 18th, 1919, the 
Sopwith Atlantic took off eastwards, staggering into the air with its 
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great load of fuel. But after that ... no more news at all. Day 
after day passed, and by the sixth day hope had been abandoned 
by everyone except Muriel Hawker. When Harry left he had said, 

* If things don’t go quite right, never give up hope ’, and she clung 
to the fact that there was no definite proof of disaster. 

The story of how Hawker and Mackenzie Grieve ‘ came back 
from the dead ’ is one of the epics of aviation. They were well 
on their way across the ocean, and had been in the air for five and 
a half hours in their open machine when, just as they were running 
into bad weather, the radiator began to overheat. They kept going 
all through the night, though the trouble got worse and Hawker 
was miserably airsick. On the Monday morning, by which time 
they had flown for fourteen and a half hours, and were almost 
two-thirds of the way across, they spotted a ship sailing east (a 
Danish tramp steamer called the Mary). In spite of rough seas 
Hawker managed to ditch the aircraft, and the two men were 
rescued by the Mary's crew. But the ship carried no wireless, so 
for the whole time they were sailing safely towards home, no single 
word of news could be sent. 

On the morning of May 25th, 1919, a calm bright Sunday 
morning, the Mary sighted Scotland and came within signalling 
distance of the coastguard station on the Butt of Lewis. The Danish 
captain sounded the siren and signalled the name of the ship. 
Then, as the Mary glided nearer shore, he signalled 1 communicate 
by wire meaning that an important message was coming which 
must be sent on by telegraph. Next he gave the signal for ‘ saved 
hands followed by a warning that the remainder of the message 
would be spelt out letter by letter. Three at a time the letters went 
up : ‘SOP’, 'AER’, ‘OPL’, ‘ANE’. There were two 
coastguards on duty, and they, like everyone else in Britain, had 
been on tenterhooks for news of Hawker. The Mary was already 
turning out to sea when the captain saw the interrogative signal. 
Then he saw the letters ‘HAW’ and ‘HER’. In reply the 
Mary signalled the joyful message * Yes 

In Surbiton Muriel Hawker had already received a telegram of 
sympathy from the King and Queen when the telephone rang : 
it was a Daily Mirror reporter with the incredible news. Deliriously 
she and her brother dashed out to tell their friends. First to 
Thames Ditton where Fred Sigrist lived in a bungalow by the river. 
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He Loo had just heard the news, and came rushing down the steps 
to meet them exclaiming, c What can I do for you ? 5 ‘ Oh, jump 
in ! 1 cried Muriel, and he took a header, fully clothed, and swam 
up and down shouting out loud. 

For days the country was ringing with the name of Hawker, and 
he and Mackenzie Grieve were welcomed as if they had flown the 
Atlantic a dozen times. Within hours of their arrival in London 
they were at Buckingham Palace to receive the award of the Air 
Force Cross. This decoration, granted for ‘ exceptional valour, 
courage or devotion to duty whilst flying, though not in active 
operations against the enemy had never before been awarded to 
a civilian, and it was only because King George himself intervened 
that 1 all difficulties and precise statutes and red tape were swept 
away ’ so that the honour could be conferred upon Hawker. Queen 
Alexandra, too, took a special interest in the rescue, as it had been 
made by a Danish ship, and she told Muriel that if they had another 
daughter they ought to give her the name of Mary. Meanwhile the 
part that Muriel herself had played had been emphasized by 
Hawker in a statement to the press : 

I may say I have been loyally backed up by my wife ; and when a 
man embarks on an adventure of this kind the spirit in which it is 
taken by his wife counts for a great deal. She has been splendid 
through it all, and what credit there is for what has been achieved is 
hers as much as mine. 

Within a few months of all the rejoicing, however, the Hawkers 
were plunged into deep anxiety. In the past Hawker had several 
times strained and injured his back, and in the winter of 1919, after 
straining it yet again, he was attacked by acute and agonizing pain, 
and could not bend or stoop at all. After some treatment from an 
osteopath which did not bring any improvement he consulted a 
back specialist, whose findings came as a terrible shock ; Hawker 
was suffering from tuberculosis of the spine. There was talk of an 
operation and two years on his back. Dr. Eric Gardner, Hawker’s 
own doctor, tried to persuade him that it was madness to keep on 
flying ; but to Hawker the idea of giving up his work was utterly 
out of the question. His cheeriness vanished and he lost a lot of 
weight, and Muriel (then expecting her second baby) was desper¬ 
ately anxious for him. Their friends, too, were very anxious and 
keen to help, and one of them did her best to persuade them to put 
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their trust in Christian Science. At this point Hawker got a 
letter from Mackenzie Grieve describing how some of his relatives 
had been cured by the same means, and urging Hawker to 1 give 
Christian Science a go Hawker read the letter out to Muriel and 
commented, ‘ Well, if it’s good enough for old Mac, it’s good enough 
for me ! 5 At once he began on the study and treatments, and, as 
Muriel Hawker tells in her book, the results were * magical 

The pain in his back went away, not gradually, but immediately, 
and never to the end of his life—only a year it is true—did he have 
any further trouble.... He was able to bend his back to do anything, 
put on the weight which he had lost during the painful two months, 
and was his own cheery self again. 

Early in 1920, with his usual gay buoyancy, Plawker began to 
take up the strenuous new work of professional motor racing. 
During the post-war years there was little flying to be done, and 
motor racing served as a stop-gap. He was invited to drive the 
huge new 350-horsepower Sunbeam racer, and he gladly accepted. 
But during a practice run at Brooklands he went off the banking, 
crashing into a fence and jumping a ditch the other side. Hawker 
escaped injury and it was not a serious accident, but people started 
saying that the big racer was too fast for the track, and in the 
Paddock at Brooklands Muriel heard the talk and began to 
worry. 

Just before the midsummer meeting, when Plawker was to 
race the car, she was staying at Bournemouth with Pamela and the 
new baby—Mary—and Hawker went down there to see them. 
Then, for the first time, she tried to persuade him to hold back, to 
give up racing the giant Sunbeam. But this only upset him, for 
there was no excuse to change his plans at the last minute. He left 
on the Sunday night, and next morning, the day of the race, Muriel 
suddenly decided to go to Brooklands herself, meantime praying 
something might happen to prevent the car from racing. Hawker 
was surprised to see her but told her to cheer up ; he had been 
doing some practice laps and^the car was running very well. Still 
she worried. 

The time approached for the , . . race. . . . Having by this time 
worked myself into a perfect example of the panicky old woman, and 
with the words ‘ too fast for the track ’ always tingling in my ears, I 
longed for anything to happen to stop its racing, quite regardless of 
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any possible damage to the reputation of both driver and maker in 
the fear of the awful something that might happen. I watched all the 
competitors start one by one, as of course the Sunbeam was scratch, 
and when, as it was standing roaring on the line, the flag fell for it to 
start, there was a jerk and silence. Harry had stopped the motor on 
the line, and the Sunbeam was not to be seen at speed at the meeting. 
Such carelessness, accident though it was, and so unlike Harry in any 
of his efforts, especially when I knew his heart was set on doing well 
with the car, was hard to understand. I knew that, although I had 
got what I prayed for, I had failed him, and his disappointment 
afterwards was my punishment. He said very little about it afterwards, 
just called it ‘ damn bad luck but then he was always the real kind 
of sportsman—a good loser. 

It was not in Hawker’s nature to nurse a grievance. Next 
morning, when he took Muriel to the station for the Bournemouth 
train, the whole incident had been forgotten. 

All through the summer of 1920 Hawker was constantly on the 
go, at Brooklands time and again for motor racing and for motor¬ 
cycle trials, at Martlesham flying a Sopwith two-seater in an Air 
Ministry competition for civil aeroplanes, at Cowes racing speed¬ 
boats. It was a life he thrived on, though he would have preferred 
more flying and less track racing—aircraft were always his foremost 
love. The slump in aviation was at its worst, however ; indeed 
the prospects were so bleak that Sopwith put his company into 
voluntary liquidation. But this did not put a brake on Hawker’s 
activities, for ‘ the wonderful trio ’—Sopwith, Sigrist, and Hawker— 
were back in business again before the end of the year (at first mak¬ 
ing motor-cycles) and the new venture was called the H. G. Hawker 
Engineering Company—later to become Hawker Aircraft Limited. 

Hawker was as busy as ever with motor racing during the 
spring of 1921, and at the Easter Monday meeting at Brooklands, 
when he happened to see Dr. Gardner in the Paddock, he jeered 
at him in a friendly way, ‘ Well, I’m doing all right without that 
treatment ! ’ Then in July he was to fly in the Aerial Derby, the 
round-London race from Hendon which was the main event of the 
flying season. A week before the race, on Tuesday, July 12th, a 
scorching summer’s day, Sigrist lunched with the Hawkers at 
Surbiton, and Harry told him he was going to try out his racing 
aircraft for the first time that afternoon. It was a biplane called 
the Goshawk, designed by H. P. Folland, one of the most promising 
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of the younger designers. Hawker was delighted he had got hold 
of something really fast. 

At Hendon the Goshawk was waiting for him. There were some 
minor problems connected with the engine, but he looked into 
them with his mechanic, Alfred Fordham, and decided they were 
not important. Soon after five o’clock he took off, smiling as ever. 
Fordham and the others watched him circle round. He certainly 
had plenty of speed. There are many conflicting accounts of what 
happened next. Some said the plane caught fire in the air and 
crashed out of control • others that Hawker tried to land but that 
something went wrong. One eye-witness maintained that the 
aircraft turned upside down and was righted again. But only a 
moment later there were two quick, dreadful explosions. The 
crew of the Hendon fire engine, returning home after their fifth fire 
call on that parching day, saw the plane coming down, heard the 
explosions, and raced to the spot. The blazing wreckage was in a 
field just behind a school at Burnt Oak, and the flames were 
crackling along the hedge and over the grass. Hawker had been 
thrown half across the field. He was still just alive when the men 
reached him, and he managed to gasp, * Is the machine all right ? ’ 
Then the broken, torn, fire-seared body lay still. 

At the inquest some sombre facts came to light. According to 
Dr. Gardner, his examination had shown Hawker’s diseased spine 
to be in a desperately critical state. He also reported a related 
haemorrhage which must have occurred either just before or 
actually during Hawker’s last flight. Dr. Gardner’s considered 
view was that this haemorrhage brought on paralysis so that Hawker 
could no longer control the aircraft. Even if he had lived, Gardner 
explained, he would have been partly paralysed, and his spinal 
condition would have brought certain death very soon. 

The shock of Hawker’s death reverberated far and wide, and the 
papers were full of it for weeks. Naturally his widow received a 
spate of letters, and many people suggested she should write a life 
of her husband. Soon she had started on her book, H, G. Hawker , 
Airman ; His Life and Work. He himself had once said that if any¬ 
thing happened to him she must make a point of taking up some 
work to occupy her mind. 

Muriel Hawker’s book reveals much of her own character. One 
might perhaps have expected her to deplore the risks inherent in 
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the vocation her husband had followed. But, on the contrary, she 
wrote unequivocally of the views they had shared regarding the 
hazards of his work. 

I should like to mention a trouble we often encountered and which 
was a great worry to us both, however we tried to ignore it. I refer 
to the people who persist in suggesting that a man with dependents 
should not continually risk his life. . . . Never will I understand why 
a man of a hazardous career should have to choose between that 
career and the comforts of his own home, and possible parenthood, 
because of a fearful dread of a premature parting which is allowed to 
exist. 

How many women are there who could write with this strong 
certainty while themselves still bearing the sorrow of just such a 
premature parting ? 

Hawker’s death focused widespread attention upon the dangers 
of flying, and there were questions in Parliament and letters in the 
papers about the ‘ wickedness ’ of allowing pilots to fly without 
parachutes. But the use of the parachute as a safety measure was 
still an innovation, and they were not generally adopted in Britain 
until some years later. On the whole, at first, most of the civilian 
test pilots disliked the idea of parachutes. Perhaps it was natural 
that a professional pilot should shrink from equipping himself 
with a gadget that would imply he had lost his nerve. Besides, 
the parachutes of the day did not by any means always function 
properly. Henri Biard, the Supermarine test pilot, after a practice 
drop when several things went wrong, declared with vehemence, 

‘ When I got clear of that parachute, I swore never to use the vile 
things again. And I never have, either in testing or racing. 5 

But as the ’20s wore on the feeling began to change. One could 
hardly ignore the lesson of what happened to ‘ Tiny ’ Scholefield, 
Vickers’ sixteen-stone test pilot. In the summer of 1926 it so 
happened that he had put on a parachute for the first time when 
he went up from Brooklands to test a new Wibault monoplane, an 
aircraft of French design that Vickers had built under licence. 
During the flight the aircraft ran into serious trouble, and if Schole¬ 
field had been unable to bale out he would almost certainly have 
been killed. As it was he floated safely down into the branches of 
a tree. This was the first time the life of a British civilian test pilot 
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had been saved by means of a parachute, and it was tragically 
ironic that three years later Scholefield, and also his observer 
were killed when testing a new aircraft, because on that occasion 
they had omitted to take parachutes with them. 

All through the ’20s, in spite of the slump in the aircraft industry, 
Brooklands was still the scene of a certain amount of test flying, 
for here the new aircraft of both Vickers and Hawker’s were flown 
and tested. In the company that bore Harry Hawker’s name Ins 
death left a terrible gap. For four years no successor to him was 
appointed ; Fred Raynham took on what test flying there was on 
a free-lance basis. But by 1925 Sopwith and Sigrist had set their 
sights on a young man who was to prove indeed a worthy successor 
to Hawker, and in the summer of that year 1 George ’ Bulman 
joined the Hawker company as full-time test pilot. 

Paul Ward Spencer Bulman has almost always been known as 
1 George ’, a nickname he acquired early because of his habit of 
calling people ‘ George ’ if their actual names escaped him. Small 
and like quicksilver, with a heart-warming grin, and fairish hair 
that even as a young man was very thin on top (later, Bulman’s 
completely bald head was famous), he was a parson’s son from 
Bedfordshire, and just before the first World War had been starting 
work in a junior post in the Bank of England. But the war intro¬ 
duced him to aeroplanes, by way of the Royal Flying Corps, and 
by the time it ended he was certain he wanted to make aviation 
his career. By that time he had already shown himself to be a 
pilot of great skill and initiative, and an expert in handling the 
super-sensitive Sopwith Camel. But by 1925 he was being referred 
to as ‘ one of the very finest pilots in the world In the intervening 
years lies the key to his long and distinguished career as a test pilot. 
For during that time he was a member of the Experimental Flight 
at the Royal Aircraft Establishment at Farnborough, under the 
command of one of the most talented and unusual test pilots the 
Royal Air Force has ever had, namely Squadron Leader Roderic 
Hill—the man who was later to become, as Air Chief Marshal Sir 
Roderic Hill, a potent influence upon Air Force policy on technical 
matters. Thus in order to understand what Bulman later achieved 
one must look first of all at the master from whom he learned the 
art. 
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Roderic Hill has been likened to the Elizabethan ideal of the 
soldier-poet, and this does perhaps convey something of his quality 
and character, for he was essentially an artist as well as a thinker 
and doer. A tall, spare, almost gawky figure, he was rather quiet 
in manner, but along with an easy charm in talking he had cool 
thoughtful eyes that looked right through the superficialities to the 
things that really mattered. He was the son of London University’s 
great mathematician, Professor M. J. M. Hill, and before the first 
World War his talents as a meticulous artist were already being 
recognized (quite a number of his aviation drawings had appeared 
in Flight , the Illustrated London News, and the Sphere ). He had also 
begun to acquire practical experience of aeronautics, for in 1911 
he had helped his brother Geoffrey (later well known as Professor 
G. T. R. Hill) with the design and construction of a home-made 
glider. In 1916 he joined the R.F.C. from the Army, and so rapidly 
did he prove an outstanding flier that in 1917, after Frank Goodden 
was killed, he was chosen to succeed him at Parnborough. 

Hill was in command of experimental flying at Farnborough for 
six years—he left, reluctantly, in 1923—and during that time he 
did as much towards establishing British test flying on sound founda¬ 
tions as Tizard had done at Martlesham, though from quite a 
different angle. Tizard had brought science to test flying; Hill 
brought test flying to science. Both men, each in his own way, 
succeeded in bridging the gap between theory and practice. 

When Hill came to Farnborough the job of test pilot there 
was still not very highly rated. Indeed, his main long-term achieve¬ 
ment at the Royal Aircraft Establishment was in rescuing its test 
flying from disrepute, and in setting up its first firm standards. 
When he left, it was an appointment that was sought after and 
prized. Until the war ended Hill’s flying was, of course, directly 
related to military needs : it was in 1918 that he tested a device 
for cutting balloon cables by flying purposely straight into one. But 
his main work at Farnborough was during the post-war years, in 
the field of pure research flying—a field that had been explored 
very little previously. It was a long slow job, for, as he once put 
it, flying qualities must be experienced in the first place ! as it were 
by chance ’ ; ‘ the pilot has to make a steep turn before he knows 
what he desires of a rudder ’. But the great thing was that when 
Hill had collected his evidence he could set it down clearly on paper. 
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In Hill, for the first time, there was an experimental pilot of the 
highest intelligence who was also articulate. For the first time a 
great test pilot was gifted with the ability to crystallize into lucid 
words what had previously been vague ideas and hunches and 
‘ intuitions 

Unlike the Martlesham pilot, whose role was essentially critical, 
or the industry test pilot, whose work also demanded a critical 
attitude, though of a different kind, Hill’s approach was above all 
dispassionate. In his series of magnificent reports there is one 
dealing with experience of four different twin-engined aircraft, 
where he explains that his view was purely that of a pilot ! who 
accepts the type as he finds it, and must use it intelligently, ap¬ 
preciating its faults and its excellencies, so that he may be cautious 
of the one and sensitive to the other ’. It was in this impartial 
spirit that Hill tackled the vast and amorphous task of defining 
the nature of an aeroplane’s flying qualities. 

It is difficult as yet to express ‘ manoeuvrability ’ and ‘ stability ’ 
quantitatively, or to define Llie inter-reaction of the personal factor 
with control. Of what certain aeroplanes feel like there is a prevailing 
conception, . , , When the qualities which underlie the conception 
come to be analysed a multitude of obscurities is found ; the attempt 
to investigate, define and classify them is involving years of research. 

For a long lime it was left to the pilot to translate his conception 
of the feel of an aeroplane into terms generally intelligible ; his de¬ 
scription was coloured by his own predilections and as such was 
inimical to scientific handling. 

Hill made many experiments with new kinds of recording instru¬ 
ments, in the hopes of elucidating 1 obscure differences of opinion 
among pilots ’, and also in order to accumulate a large mass of 
evidence which would lead to a closer relationship between 1 the 
practice of flying as an art 5 and the theory of aerodynamics. He 
always insisted, seriously and emphatically, that flying was an art. 
And therefore he maintained that ‘ the temperament of a successful 
pilot veers towards the artistic rather than the scientific Never 
for a moment, however, did he suggest that flying was some sort 
of magic ritual whose meaning could not be conveyed to the un¬ 
initiated. ‘ The difficulties which enfold the problems of flight 
he once said, ' are the elementary difficulties of grappling with 
them, of stating them properly, of giving the scientists a fair road 
to work on.’ Hill did not agree with some of the Farnborough 
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scientists that the theorist should undertake the flying himself. In 
his view the test pilot’s work was complementary to that of scientist 
or designer. There was everything to gain on both sides from 
working in partnership. 

But implicit in all Hill’s work at Farnborough was the belief 
that the test pilot must know very clearly what overall objectives 
and policies were being pursued ; only when keyed to these could 
his analysis of flying qualities be fully relevant. After the war 
ended the supreme need, the overriding priority—with which 
Hill himself was in heartfelt agreement—was for safety in flight j 
aeroplanes must be designed for safe flying, not merely equipped with 
safety gadgets. ‘ Commercial aviation he wrote at this time, 

1 will not be of the slightest value until a standard of safety nearer 
to that reached by the railway and steamship is attained, . .. Safety 
in war was almost synonymous with striking power; safety in 
peace is absolute. Every quality, every line of research, every 
effort at improvement should lead in this one direction. 1 

Hill, with his team of pilots, was already hard at work on research 
aimed at making flying safer when in 1919 he first met George 
Bulman, who after the war ended had been given a permanent 
commission in the Royal Air Force and was doing routine testing 
and ferry work at an airfield in the Midlands. Several ferry pilots 
had been killed there in certain twin-engined aircraft because of 
engine failure, and Bulman had set himself to discover the source 
of the trouble. He had always been particularly interested in 
engines and in ‘ making things go ’, and it came easily to him to 
diagnose and cure the trouble in question. Meanwhile the Engine 
Flight at Farnborough had also been making investigations, but 
the aircraft they were using had crashed ; and it fell to Bulman to 
deliver another one. While at Farnborough he and Hill had a 
talk. Then Bulman went off, but on his way to the gate he realized 
someone was running behind trying to catch him up. A man came 
panting up : ‘ Squadron Leader Hill. . . says . . . would you like 
. . . a job with him here ? ’ Thus it was that on October 19th, 1919, 
Bulman was posted to Farnborough, and became a test pilot in the 
Engine Flight. But his test flying was not to be confined to engine 
work. 

In 1919 an alarming number of fatal accidents were being 
t.t. —9 1 r 7 
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caused by a phenomenon that was as terrifying to most pilots as the 
‘ spiral dive 1 had been in the days of Wilfred Parke.” The new 
menace was the inverted flat spin. Training in simple aerobatics 
was by this time a normal part of flying training, but with certain 
‘ flicky ’ aircraft, above all the Sopwith Camel, there was wont to 
be trouble. Again and again, when a novice was attempting a 
simple manoeuvre in a Camel, it whipped over onto its back, 
and after apparently refusing to right itself, hurtled the pilot head 
first to death. In an official investigation into thirteen such 
accidents, ten were found to have involved inverted spinning. 
But no one knew what this really meant. Some held that an 
aircraft in a state of ‘ inverted stability 5 could not be righted ; 
others that the accidents were caused by the effects of inversion on 
the pilot himself. 

Roderic Hill did not know the answer any more than anyone 
else, but he had definite views on how to seek it. The conditions 
of the involuntary mishaps must be reproduced, and then repeated 
in different ways and with different aircraft until the whole thing 
was properly understood. Only then could new pilots be prepared 
for it and taught what to do. If a sound tradition in this ‘ new 
sphere of aerobatics ’ could be formed, then, he believed, ‘ the fear 
of involuntary inversion would pass away 

The pilot would equip himself for handling his aeroplane intelligently 
in any position it might happen to assume ; better still, he would 
deliberately accustom himself to every possible attitude of flight, so 
quickening his sense of the niceties of aerial manoeuvre that his descrip¬ 
tions of inverted flight, unlike those extracted from pilots whose senses 
the alarming experience of being inverted suddenly and without 
warning had blurred, would spring from a cool determination to 
observe, and thus have at least a fair chance of aiding scientific theory. 

On December 5th, 1919, for the first time, George Bulman made 
deliberate attempts to fly upside down in a Camel, into which he 
had been strapped very firmly by means of a special harness. The 
first thing was to manoeuvre the aircraft onto its back and stay there, 
but this, he found, was not easy. First he tried to level up inverted 
at the top of a loop, by putting the control stick forward, but this 
did not work, though he attempted it again and again. Then he 
realized that by the top of the loop he had lost so much speed that 
the aeroplane was stalling, and could not respond to the controls, 
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Soon after this he tried another plan. He started a slow roll, and 
when halfway over, at the moment of inversion, he tried to straighten 
out, and this did work. For thirty-eight seconds he kept the aero¬ 
plane on its back, and then, by completing the other half of the 
roll, turned right side up again. After this he gradually accustomed 
himself to flying upside down for minutes at a time, and learnt 
how to maintain steady and level flight, though the sensation of 
trusting to the harness was uncomfortable at first. No matter 
how tightly the shoulder straps were fastened ‘ there was always 
about four inches between the pilot and the seat ’. 

After this, in mid-igao, Bulman and another pilot, T. A. 
Langford Sainsbury, continued these inverted experiments, and by 
September there was an entry in Hill’s log book as follows : 

j.ix.20. 3.45 p.m. Practice flight on the Pup. Bulman came and 
chased me in the Bat after which he did some very fine upside down 
flying. 

By this time Bulman and Sainsbury had both discovered how to 
make the first half of an inverted loop, but neither could reproduce 
an inverted flat spin. Hill was fully aware of the difficulties. He 
explained later that at this stage too little was known about inverted 
flying to give any pilot definite instructions as to what he should 
do or how far it was safe to go. The only thing to do (but it took 
a Roderic Hill to do it) was to allow his pilots to ‘ push ahead in 
their own way He did not urge them to stick to any particular 
way of experimenting : instead, as he put it, 1 1 hoped that by 
stimulating their natural desire to develop skill in inverted flying, 
results, almost unconsciously, would come ; and that miscellaneous 
information gathered from a number of pilots throughout a con¬ 
siderable period would, when pieced together, form a more or less 
continuous whole. 5 And this is, in fact, exactly what happened. 

In the autumn of 1920 a naval pilot called 1 Teddy 5 Gerrard 
joined the Experimental Flight. Gerrard had flown a great deal 
on Camels, and on arriving at Farnborough he divulged that once 
in 1917 he had managed to recover from an inverted flat spin by 
obeying his instinct and pulling the control stick back , Since then 
he had also discovered a way of inducing an inverted spin : the 
trick was to use the ailerons and rudder in a contrary sense. The 
moment Bulman heard this he took up a Camel and performed 
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the whole manoeuvre. From then on, though there was still much 
research to be done, it was largely repetitive. 

Finally, the reports of all the pilots had to be co-ordinated, but 
Hill was never content to discuss flying problems unless from 
personal experience. In January 1941 he himself started making 
similar experiments, and in his log book, on a page closely written 
in his tiny hand, the words INVERTED SPIN stand out in large 
red letters. 

14.1.21 9.40 a.m. Sop. Camel F 6456. 10 mins. Ht 5000. Did my 
first INVERTED SPIN. I was really rather frightened about this, 
but Gerrard had explained to me how to do it. Felt large increase of 
negative acceleration and the blood rush violently to my head. Got 
out quite easily in over-the-vertical dive at 2500 and straightened out 
at 2000 feet. Read airspeed in spin. It was go m.p.h. 

An hour later he was again up at 5,000 feet. 

10.40 a.m. Sop Camel. 15 mins. 5000. Did another inverted spin. 
Took up Lindemann’s old spring accelerometer that he used in his 
early spinning experiments. Had it mounted upside down. Read 
accelerometer in spin. It was —3G. If this is true it means that the 
Camel is stressed very heavily considering the down load it is supposed 
to be capable of taking. Meant to come out in the usual way at 3500 
in over-the-vertical dive. I must have been rather blotto and pushed 
the stick forward instead of casing it back, as I came out hurtling along 
on my back with one wing down. My sense of feel was paralysed & 

I hardly realized I was inverted. When I did I eased the aeroplane 
round & straightened out at just under 2000 feet. Felt very tired 
but not sick at all. 

In 1922, Hill’s full report, The Mamuvres of Inverted Flight , was 
published by the Aeronautical Research Committee, and its final 
summing-up included the following two statements: . on all 

types of small scout inverted spinning can be performed intention¬ 
ally and * provided the pilot appreciates the correct control 
movements to make, recovery from the inverted spin presents no 
insurmountable difficulties,’ Behind these two brief sentences lies 
the whole long story of striving and perseverance and eventual 
success. 

No wonder that after such an apprenticeship George Bulman 
could do anything with an aeroplane ; no wonder that all through 
his twenty years as a Hawker test pilot his flying was a joy to the 
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beholder as well as to his company. The absence of any fuss or 
flamboyance, the exquisite handling of the machine, are exactly 
what might be expected of a disciple of Roderic Hill. And it was 
not only in his handling of aeroplanes that Bulman showed the 
same sure touch. Like Hill he possessed the gift of working with 
his pilots as a team and of imparting his knowledge to them, 
inspiring them in turn to follow in his footsteps. 

Furthermore Bulman had learnt, from working with Hill, how 
to meet the aircraft designer halfway in trying to answer the 
question, ‘ Why does the aeroplane behave like this ? 1 Largely 
through Bulman, this approach of Hill’s, based on the assumption 
that the test pilot must be free to use his own initiative and intelli¬ 
gence, came gradually to be accepted far beyond the limits of 
Farnborough. In time it came to permeate almost the whole of 
British test flying, and also, during the second World War, much 
of American test flying as well. 
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High-Speed Test 


To this very day the Supermarine S 4 is spoken of as one of the 
most beautiful aircraft ever built. When Henri Biard, the test 
pilot who was to fly it, first saw the completed machine he was 
frankly awestruck. In 1925, to eyes accustomed to the galumphing 
flying-boats of the period, with their clutters of struts and wires, 
the stark white monoplane mounted on its two sleek floats seemed 
almost sinister. It had wings like great knife blades jutting out 
from the fuselage—not a bracing wire anywhere—and the tiny 
cavity for the pilot was set so far back it seemed almost at the tail. 
Little wonder Biard was amazed and secretly rather alarmed. 
The design of the S.4 was more than a decade ahead of its 
time. 

The impetus that stirred R. J. Mitchell, the Supermarine 
designer, to create the S 4, stemmed from the Schneider Trophy 
contest of 1923, when a team entered by the American Navy put 
up an unprecedented performance. It was the first time that 
seaplanes specially designed for high-speed racing, flown by specially 
trained Service pilots, had ever taken part in the contest. The 
American aircraft were sturdy, businesslike twin-float racers, and 
they made the little flying-boats of the British and French look 
absurdly antiquated. Britain’s chief hope had been a Supermarine 
boat called the Sea Lion, which was flown by Biard. In the 
previous year he had won the trophy for Britain flying this same 
aircraft; but in 1923, even though the Sea Lion had been improved 
in various ways, it did not stand a chance. The Americans swept 
the board. And thenceforward the Schneider Cup became a 
speed contest, despite the fact that its original aim was to stimulate 
the development of all-purpose sea-going aircraft. 
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For the contest of 1925, to be held at Baltimore, Mitchell deter¬ 
mined to produce something as far ahead of the Curtiss racers as 
they had been ahead of the Sea Lion, and his resolve took shape as 
the S.4. Early in August it was launched from the Supermarine 
works and towed down Southampton Water to Calshot. Mitchell 
and Biard followed in a motor launch, and ‘ R. J. who used to 
worry a lot when a first flight was impending, said cheeringly to 
his companion, ‘ Anything might happen to the S.4, but I’ve got 
on a bathing suit under my clothes, so I can dive down to get you 
out.’ 

Biard, who was half French, and a very skilful natural pilot, 
wrote, some years later, in his autobiography Wings, that from the 
very start he felt unhappy in the S.4. ‘ Immediately I got into the 
cockpit I knew there was trouble coming in that machine. It 
didn’t feel right. Besides, the visibility from the cockpit was 
perfectly dreadful. The wings were right in the way. 9 This last 
comment was true enough, and even before the first take-off, 
taxying absolutely blind, he nearly collided with a ship. The 
flight itself was uneventful, but then after alighting he went sailing 
straight between two dredging posts, all unaware of their existence. 
During the next few weeks he flew the S.4 several more times, and 
found, not surprisingly, that she was very fast indeed. In fact, he 
achieved a speed of 226 miles an hour, which was claimed as a 
world speed record. His lack of confidence did not wear off, 
however ; rather it increased, but he kept his worries to himself. 
In his book, for instance, Biard said that during several of the 
early flights he had felt ‘ a sort of tiny shiver in the wings ’; but it 
was so slight he believed it might be only his imagination, and he 
did not say anything at the time. 

Then, on the way to America, the misfortunes began. While 
still on the boat Biard slipped and broke his wrist, and soon after 
arriving he went down with a chill. On the day of the preliminary 
tests, October 23rd, 1925, he was urged to stand down, and let 
another of the British pilots, Bert Hinkler, take his place, but he 
would not hear of it, and insisted that no one but he himself should 
fly the S.4. Perhaps Biard should never have had his way—it was 
later argued that he was in no fit state to handle a racing aircraft. 
But he did fly the 1 beautiful little white dragon-fly ’ as he called it. 
At 10 a,m. he took off for a trial flight before the actual tests. All 
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went well until he was turning for the second time ; turning steeply 
and fast. No one knows just what happened on that turn—various 
differing views were advanced—but the tragic results were clear 
for all to see. The glistening racer crashed violently onto the water, 
the floats smashed to pieces, and the aircraft went to the bottom of 
Baltimore Bay. Biard went down with it, but managed to struggle 
clear and was rescued. 

It was suggested that the accident might have been brought about 
by flutter, a phenomenon then not fully understood, to which the 
cantilever wings of the S.4 might well have been susceptible. A 
theory was also put forward that the crash was caused by ‘ the 
indisposition of the pilot as a result of the physical effects of flying 
at very high speed But either way the moral was the same. The 
pilots entrusted with such high-speed aircraft as Mitchell’s racer 
would have to be specially trained. The new problems and hazards 
involved were beyond the scope of the intuitive natural pilot, 
however talented and determined he might be. 

A few days after the accident the contest took place. America 
was again the winner but Britain secured second place, for Hubert 
Broad, a versatile and experienced test pilot, flying a Gloster 
biplane racer, was runner-up. The Italians, with a couple of 
flying-boats, were long last. 

The man who was easy victor was an ex-boxer whose prowess 
as a pilot was already famous all across America : Lieutenant Janies 
H. Doolittle. At this time Doolittle was one of the leading test 
pilots of the United States. He had been sent by the Air Corps to 
study aeronautical engineering so as to be able to combine theory 
and practice in his research flying, and afterwards had made a 
special study of the effects of the force of gravity and of centrifugal 
force upon aircraft and pilot when subjected to sudden changes in 
speed. His report Accelerations in Flight ) published in 1924, is an 
aeronautical classic, He had experimented repeatedly in a Fokker 
biplane, equipped with an accelerometer, to discover ‘ how many 
g ’ he could take. He had looped, rolled, dived, spun, and ‘ flown 
in bumpy air He had purposely subjected himself to ‘ blacking 
out ’, the temporary loss of sight that comes when centrifugal 
force deprives the eyes of their blood supply ; and in the more 
extreme manoeuvres, particularly in pulling out of dives, he reported 
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he had experienced up to J' 8 g. When urged towards caution he 
would remark drily, ‘ I calculate every risk I take ’. Doolittle 
made good use of his knowledge, and one of the things the 1925 
Schneider contest will always be remembered for was his masterly 
cornering. Doolittle did not seem to swing out on the turns. He 
cornered so accurately that he was round the pylon and away to 
the next without losing any distance at all. Here was someone 
who really knew what he was about. All who saw the performance 
were profoundly impressed. 

In Britain the lessons of Baltimore were taken to heart, and 
Major J. S. Buchanan, of the Air- Ministry, took a lead in pressing 
for a better organized effort before the next Schneider contest. 
Above all he insisted that the pilots must be properly trained. 1 In 
America, high speed racing is a matter of Service training rather 
than sport,’ he wrote, in reporting the recent conLest. 

All the American pilots who flew in the Schneider Cup Race were 
experienced in racing and all of them were fully trained. Apart from 
a few flights before leaving this country, none of our pilots had any 
experience of flying or cornering at 200 m.p.h, It would be ridiculous 
to spend a great deal of time, money, and energy in the design and 
construction of high speed aircraft without taking great pains to train 
the pilots on whom the final responsibility rests. 

Soon it was decided that the Air Ministry should finance the next 
British effort. A new unit, the High Speed Flight, was formed at 
the Marine Aircraft Experimental Establishment at Felixstowe, 
and there the carefully picked R.A.I 1 ’. pilots began their special 
training in February 1927. They were to be solely responsible for 
both the test flying and the racing of the new machines. No one 
but a pilot of the High Speed Flight was to handle them. 

For several months the pilots practised at Felixstowe on various 
fast seaplanes, meantime getting into physical training like athletes. 
And then, in July 1927, three months before the contest was to be 
held at Venice, they moved to Calshot to practise on Mitchell’s 
new racer, the S.5. Like Biard when he first saw the S.4, the 
pilots of the High Speed Flight were awestruck when they first saw 
the new aircraft. ‘ The S.5 took our breath away,’ wrote Flying 
Officer H. M. Schofield, in his excellent book High Speed and Other 
Flights , and he added that she was ‘ a sight well worth the many 
hours we spent in mute contemplation of her. Somehow, she 
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seemed incredibly slim . . . probably because she was a low-wing 
monoplane. . . . Her colour scheme—silver and sea-blue—was 
cleverly designed to increase the illusion. 1 

Mitchell had made various innovations, and the lowering of the 
wing was a concession to the pilot, who now had something of a 
forward view. But otherwise, for the sake of speed, the pilots had 
to put up with a good deal of discomfort. While the prototype 
was being built, each pilot of the High Speed Flight had been 
1 fitted 1 into the cockpit, a procedure resembling the fitting of a 
key into a lock. Schofield, in his book, describes how he squeezed 
himself into the cockpit aperture sideways, letting himself down as 
far as possible, so that his shoulders were below the top of the 
fairing, then turning to face the nose of the machine—‘ in my case 
it needed no ordinary effort to get my shoulders home ’. They say 
that on one occasion, a little later, someone unsuitably large 
inserted himself into the cockpit of an S.5 and then could not get 
out. He had to be removed by means of a crane in a 1 state of 
exhaustion The ‘ seating ’ of the S.5 was less restricting, however, 
than that of another new British racer, the Crusader, in which the 
pilot, after manoeuvring himself into the cockpit, had a windscreen 
lowered over his head which was then locked down— 1 rather 
coffiny ’ as Schofield called it. 

At Calshot, in preparation for Venice, the pilots practised many 
kinds of cornering technique, in order to discover the most efficient 
method, and this meant that, like Doolittle, they had to experience 
‘ blacking out ’. But by far the trickiest business of all was persuad¬ 
ing the S.5 off the water, and persuading her down onto it again. 
In take-off, the moment the pilot opened the throttle there was a 
terrific swing sideways and down, caused by propeller torque, and 
simultaneously a deluge of spray enveloped the pilot, streaming 
down his goggles and sending a shower down his back. But after 
a few moments of this—if all went well—the gathering speed of the 
floats on the water sent the seaplane onto the step. Then the 
shower-bath ceased, and she was away. The technique of ‘ landing ’ 
involved quite different problems. Here it was ‘ a game of patience 
for the racer might * float ’ for a mile or so before she was ready 
to touch down : ‘ they did not like being put down on the water 
until they had quite finished flying ’. A clear stretch of water at 
least three miles long was needed for safe operation. 
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But the pilots of the High Speed Flight learnt all the tricks and 
became extremely adept, and at Venice in September 1927 they 
triumphed decisively over the Italians. Flight Lieutenant N. 
Webster was the winner, with a speed of 281 miles an hour. 

For the next contest, in 1929, the High Speed Flight was reformed 
with new personnel. In command was a distinguished Martlesham 
pilot, Squadron Leader A. H. Orlebar, and the team included 
Flight Lieutenant D’Arcy Greig, Flight Lieutenant H. R. D. Wag- 
horn, and Flying Officer R. L. R. Atcherley. Like the previous 
team they started their training at Felixstowe and then moved to 
Calshot. The basic problems were the same as in 1927, but the 
techniques for dealing with them were developed considerably 
further. Attention was also given to details such as special equip¬ 
ment : the pilots had helmets fitting very closely round the face, 
with big rubber pads over the ears to deaden the noise, and also 
special goggles of curved glass for better view. 

Orlebar made it a rule that he himself should try each new 
aircraft before he asked any of his pilots to take it up. So when 
Mitchell’s newest racer, the S.6, was ready, and had been towed 
down Southampton Water to Calshot, Orlebar was the first to 
slither into the cockpit (he had his own special method for this: 
a double twist to get in first his hips and then his shoulders). He 
knew, of course, that the take-off would be difficult. But even a 
pilot of Orlebar’s experience and skill could not induce the S.6 
to leave the water. She behaved 1 like a horse refusing a fence 
digging her left wing into the water, sitting on her tail, and then 
swinging wildly backwards and forwards, meantime drenching 
Orlebar with spray. Not till a later occasion, after the tremendous 
torque effect had to some extent been counteracted by the re¬ 
designing of the fuel tanks in the floats, could the S.6 be coaxed 
into the air. Even then take-off was often ‘ a prolonged struggle ’. 
The technique that was finally evolved was later described in detail 
by one of Orlebar’s team, Flight Lieutenant Waghorn. 

... we found it essential to point the machine about 70 degrees to the 
right of wind and to have right rudder on from the start. The machine 
then runs along with its left wing a few inches from the water across 
wind but not swinging. She is clear of the spray which, up to 30 m.p.h., 
completely envelops the pilot. 


138 



HIGH-SPEED TEST 


Having got her, therefore, running across wind at 40-50 m.p.h., 
one is now confronted with what is really the trickiest part of the 
proceedings, and that is to get her into wind without letting her swing 
right round, which she will want to do ; once left rudder is applied, 
the machine will accelerate rapidly and provided you have not put 
on too much rudder should reach her hump speed by the time she is 
directly into wind. At this point she assumes a new position on the 
water very much lower in front, and accelerates rapidly up to taking 
off speed. She seems to leave the water at about 100 m.p.h. and I 
have never been able to take off with full load without two or three 
bounces. 

But even after all this had been worked out and practised the 
temperamental little aircraft would not take off unless the condition 
of the water’s surface was just right. In an ‘ oily ’ sea the S.6 
would career in a vicious circle ‘ like a kitten chasing its tail ’. 
Once Waghorn was watching Atcherley trying to take off, but the 
S.6 was behaving very obstinately, and 1 never looked like even 
getting onto the step Atcherley shouted to Waghorn that he was 
* packing up ’. But Waghorn had noticed a patch of rippled water 
in the distance, and called to him to try once more over that 
particular bit: ‘ The result was magical and he got off on the 
first attempt.’ 

Cornering technique was again a matter of supreme importance, 
and in 1929 one of the main questions was whether the turn should 
be tight or loose. It had been found that at 300 miles per hour 
the most efficient turn lay somewhere between 4 and 6 g, but with 
a tight turn one lost more speed and travelled a shorter distance 
and vice versa. It had to be decided which was preferable. So 
two ‘ G-chasers ’ from Farnborough were attached to the High 
Speed Flight, and they fitted up some of the training seaplanes 
with instruments to measure acceleration, speed, and climb. From 
the data they obtained was calculated the ‘ perfect turn which 
proved to be a vertical one, as level as possible, ‘ with the stick 
pulled back but not too hard But other factors also contributed to 
the pilots’ cornering methods. For example, the pilots themselves 
discovered, by chance, that blacking out was much less pronounced 
if the machine were brought gradually and evenly round the turn 
than if the same amount of force on the controls was used in a jerky 
manner. 

The Schneider contest of 1929 took place at Spithead and for 
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a second time the High Speed Flight was victorious. Waghorn 
was the winner at 328 miles an hour—about double the top speed 
of the standard lighters of the day. Britain had now won the 
trophy for two years in succession ; once more and it would be 
won outright. At this point the British Government was compelled 
by the financial ‘ crisis ’ to withdraw support, but thanks to the 
generous backing of Lady Houston, the High Speed Flight was 
again able to compete. 

For the contest of 1931 a newly powerful version of the S.6 was 
made ready at Supermarine’s. The S.6b, Mitchell’s last racing 
seaplane, was capable of speeds considerably higher than those of 
its predecessor, but not without causing many problems for both 
pilots and designer. The pilots of the High Speed Flight worked 
closely with Mitchell and had a great respect for him : ‘ He could 
talk pilot’s language, could understand the pilot’s feelings and 
expressions, and . . . could tell you what it all meant.’ And while 
on the subject of Mitchell, it should be mentioned that Orlebar, in 
describing the whole series of contests, went so far as to say ‘ The 
experience showed most conclusively that the performance was 
achieved by the machines rather than the men in them. The credit 
belongs to the brains which conceive, not to the hands which hold..,. 
But ’, he added, ‘ the hands had very good fun.’ 

In 1931 came the crowning triumphs for the High Speed Flight— 
although the contest was actually a walkover. Flight Lieutenant 
J. N. Boothman flew to victory in the S.6 b, thus winning the trophy 
outright for Britain ; and soon afterwards a new world speed record 
of 407 miles an hour was established by Flight Lieutenant G. H. 
Stainforth. This was a speed not to be achieved by an operational 
fighter until eleven years later. 

The experimental flying by the pilots of the High Speed Flight 
was not, of course, ‘ normal ’ test flying. It was a very specialized 
form of ad hoc experimenting for which there had been no precedent 
in the past history of British aviation. For example, if Waghorn’s 
report of the take-off methods used for the S.6 had been written 
by a test pilot about a * normal ’ aeroplane it would have been 
something of an indictment of the designer, and also, indeed, 
of the pilot himself, for tacitly accepting such behaviour in the 
aircraft under test. But with the Schneider racers normal standards 


130 



HIGH-SPEED TEST 


simply did not apply. The whole picture was completely abnormal, 
and its long-term results were abnormal too, in a sense that was very 
fortunate when the Battle of Britain came. And just as the racing 
aircraft and engines foreshadowed the Spitfire and Hurricane and 
the Rolls-Royce Merlin, so did the experimental flying of Orlebar 
and the others accelerate developments in the test flying field. By 
taking the first steps into unknown realms of high speed, they charted 
the course that other pilots were soon to follow. The testing of the 
Schneider racers brought into sharp focus problems which in the 
natural course of events, at the natural tempo of evolution, belonged 
to the distant future. The effect of this ‘ forcing ’ was profound but 
indirect. It was something quite apart from the main stream of 
development in test flying, with its slowly evolving techniques, with 
the influence of Tizard and Hill, of Hawker and Bulman, of 
Lankester Parker and Prodger, and of many more besides. 

During the years that Mitchell’s racers were being designed and 
flown a major change had come about in the status of the company 
that gave them birth. In 1928 Supermarine’s had become part of 
Vickers. In due course this brought changes of various kinds, 
not least in the test flying. 

It was in ig2g that ‘ Tiny ’ Scholefield, the Vickers chief test 
pilot, was killed. Scholefield had come to Vickers from Farn- 
borough, where he had served under Roderic Hill (he was one of 
the pilots who worked with Bulman on the investigation of the 
inverted spin). But when a successor to Scholefield was to be chosen, 
he was chosen not from Farnborough but from Martlesham Heath. 
The Aeroplane and Armament Experimental Establishment had 
by this time acquired an awe-inspiring reputation, and with good 
reason. The testing there was of a different order of accuracy from 
anywhere else ; indeed it was as near to a science as it could be. 
One could take it for granted that a man who had stood the course 
at Martlesham for a number of years would be absolutely first class 
at his job. 

Flying Officer Joseph Summers, usually known by his nickname 
of ‘ Mutt ’, had had five years of Martlesham experience when he 
resigned his commission and came to Vickers in 1929. He was an 
exceptionally talented natural pilot—it was once said of him that 
if you fixed a propeller onto a table he could have flown it. But 
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Summers’ approach to his work was, in a sense, not what might 
be expected of a Martlesham pilot, for his test flying was first and 
foremost of the qualitative variety. Summers trusted the seat of 
his pants far more than he trusted any instruments, and it never 
let him down. He was a big, thick-set man but he had trigger- 
quick reactions that made him one of the leading intuitive test pilots 
of his generation. 

At Vickers it was Summers’ responsibility to make the first flights 
of all prototypes ; and since Biard left Supermarine’s at about this 
time, the testing of Mitchell’s new aircraft also came into his 
domain. Soon it was to fall to Summers’ lot to fly Mitchell’s first 
fighter, the forerunner of the Spitfire, and then to make the first 
flights of the prototype Spitfire itself. He much enjoyed these 
occasions, partly because of the challenge to his talents, but also 
because, unlike some test pilots, he never shrank from the limelight. 
All thi ough his time with Vickers—more than twenty years of it— 
he thrived on the tension and ‘ glamour ’ of first flights, and they 
seemed to bring out what was best in him. In the larger aircraft, 
of course, he was accompanied by an observer, and in the later 
years of his career Jock Bryce (now chief test pilot to the British 
Aircraft Corporation) often went up with Summers. Bryce got to 
know him very well, and has said that you could tell what a good 
test pilot Mutt was by the look of his mouth and his knuckles when 
he had a prototype in the air. 

At the next stage, too, Summers was in his element. When the 
first flight was over, what really counted to the Vickers chief 
designers, Rex Pierson, and after him George Edwards, were Mutt’s 
first impressions and hunches, with their uncanny rightness. There 
is no doubt that the whole future of an aeroplane often turns on 
what passes during that critical half hour immediately after the 
first flight. They say that a good test pilot has got to be prepared 
to be a bully, for no one wants to alter the drawings. But Summers 
did not have to bully ; the Vickers designers knew it would pay to 
follow his advice. And the fact that he was a great individualist 
almost enhanced his prestige. 

Meantime, on the other side of the Brooklands aerodrome, at 
Hawker’s, another chief test pilot, George Bulman, was gradually 
building up his team. Bulman’s first assistant, ‘Jerry’ Sayer, 
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joined Hawker’s from Martlesham in 1930 ; and then, a year later, 
Philip Lucas, also a Martlesham pilot, followed him to BrooMands, 
There, working with Bulman, they were soon talcing a share in test 
flying of a quality and thoroughness that became a Hawker tradition. 
Bulman did not specialize in inspired snap judgments. One of his 
mam principles was to see things right through. As mentioned 
earlier in this book, he himself once estimated that eighty per cent of 
his working time was spent on the ground making sure that the facts 
he had discovered in the air were properly understood and acted 
upon. Bulman’s principle of seeing things right through applied 
most notably to the flight development of aero-engines, and his 
special interest in this aspect of test flying was a main factor in the 
excellence and high performance of the Hawker aircraft of the time. 
These included the Hornet, later named the Fury, one of the first 
fighters to surpass 200 miles per hour. It was one of a new class 
called interceptors, intended to take off and climb rapidly to meet 
the enemy. Bulman used to demonstrate it with consummate skill 
on occasions such as the displays of the Society of British Aircraft 
Constructors (the period of the early ’30s was the heyday of the 
aerobatic pilot, when fast, highly manoeuvrable biplanes provided 
perfect mounts). There was often keen rivalry between Bulman, 
in the Fury, and Chris Staniland, Fairey’s chief test pilot, flying the 
rather similar interceptor, the Firefly. Staniland’s performances, 
though lacking Bulman’s finesse, were often memorably breath¬ 
taking. 

But the day of the biplane fighter was almost over. The high¬ 
speed ideal, as blazed by the Schneider racers, was soon to be 
strongly in the ascendant. In 1935 there was a turning point in 
Britain’s air history, which came soon after a notable event in test 
flying and in Bulman’s career. It was in June 1935 that Bulman 
became a director of the Hawker company—the first time since the 
days of Harry Hawker that a British test pilot had been given such 
a position. And it was on November 6th, 1935, that he first flew 
Britain’s first high-speed monoplane fighter, the ‘ Fury Monoplane ’ 
—later to be named the Hurricane. 


t . t .—10 
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From the Few to the Many 


There is a well-known story about a lady living in India who 
needed to have some wiring done by a native electrician. He came 
to her again and again for instructions. Finally) exasperated, she 
exclaimed, 1 You know what I want ; why don’t you just use your 
own common sense and go ahead ? 1 Whereupon he replied, with 
a grave and courtly bow, ‘ Madam, common sense is rare gift of God. 

I have only technical education.’ 

This little story, raising, as it does, the whole question of how far 
a technical education is indispensable, has a direct bearing on test 
flying, particularly in connection with some of the changes that 
came with the second World War. Before the war, if a test pilot 
were sufficiently well endowed with common sense, along with 
various other rare gifts of God, he could rise to the top of his 
profession despite a lack of ‘ technical education ’, which in this 
context meant experience at Martlesham or Farnborough. Cyril 
Uwins, chief test pilot at Bristol’s for nearly thirty years, during 
which time he flew more than fifty prototypes, was a very striking 
example of this. Chris Staniland was another exceptional pilot 
who ' taught himself’ test flying ; Iiubert Broad was * self-taught ’ 

.. . Charles Turner-Hughes. .. one could make out quite a lengthy 
list. But after the war such a thing as a successful self-taught test 
pilot was no longer a possibility. A newly complicated kind of 
test flying had arrived, along with the near-sonic speeds of the 
aircraft that have been ruddy described as 1 powered bricks It 
involved new standards and made new demands. But there is 
much to tell before jumping ahead to the new era. 

During the second World War, and during the years just before 
it, when the R.A.F. was being re-equipped, the test pilots of this 
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country contributed an untold amount towards Allied victory. 
Their work behind the scenes has never, however, been fully recog¬ 
nized—in fact it has seldom even been touched upon, in accounts 
of the air war. Many of these 1 non-operational 5 pilots lost their 
lives. And it may be mentioned, to give some idea of the hazards, 
that one British test pilot, who himself did fine work during this 
period, has stated that out of the test pilots he personally knew well 
—twenty-two in number—eleven were killed in air accidents of 
various kinds. One would like to try and pay tribute to the work 
of all these men, but in the space of this book it is impossible to tell 
the individual stories of so many. Instead, to exemplify the con¬ 
tribution of the test pilots of the last war, it has seemed best to focus 
chiefly upon the work of one of the last great self-taught pilots, 
Jeffrey Quill, whose name has sometimes been called a synonym 
for the Spitfire (although in fact he tested many different sorts of 
aircraft, from biplane bombers to jet fighters). Quill’s career serves 
well to show what test flying for war entailed, and also what, in 
those times, could be achieved in the absence of 1 academic 5 
qualifications. 

Jeffrey Kindersley Quill, when he first tried his hand at test 
flying, in 1936, was twenty-three years old, with four years of R.A.F. 
flying behind him, mostly in fighters, and before that his schooldays 
at Lancing, where he excelled at games and was liked by everyone. 
A slight, dark young man, rather reserved in manner but quickly 
friendly and with a lively sense of humour, he was the son of a 
civil engineer, and came of an Irish family of soldiers and doctors, 
while his mother was an aunt of the present Lord Kindersley. In 
the Air Force, from the very first, his aptitude for flying was ex¬ 
ceptional, and when Mutt Summers met him, and persuaded him 
to come to Vickers, he had just completed two years of incredibly 
steady work in the Meteorological Flight at Duxford, for which he 
was awarded the A.F.G. 

At the beginning of 1936 Quill started his apprenticeship at 
Brooklands. One of his first jobs was a production test on an over¬ 
hauled Virginia, a biplane bomber that even then might have been 
described as ‘ vintage 1 —it was a larger edition of the Vimy, the 
aircraft in which Alcock and Brown flew the Atlantic in 1919. 
But Quill was soon helping Summers with the testing of the latest 
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Vickers bombers. The exciting new type, just going into produc¬ 
tion, was the Wellesley monoplane, constructed on the latticework 
geodetic principle developed by Dr. Barnes Wallis, Vickers’ most 
famous back-room boy. From one of the Wellesleys, when it would 
not recover from a spin, Quill had to bale out. But such incidents 
were in the day’s work. Mutt Summers, and also many other 
British test pilots, were members of the Caterpillar Club, the 
international £ club ’ that an American parachute company had 
started in the ’20s, to celebrate the escapes of those whose lives had 
depended, ‘ like a caterpillar’s upon 1 a thread of silk ’. 

The work at Brooklands kept Summers and Quill extremely 
busy, but now and then Summers flew down to Eastleigh, the 
airport just outside Southampton, to see how things were going 
at Supermai'ine’s. There Biard’s successor, George Pickering, a 
test pilot with long experience of marine aircraft, from having 
worked at the R.A.F. experimental station at Felixstowe, was 
responsible for testing the amphibians and flying-boats that were 
still, at this time, the main output of the Woolston works. 

But what interested Summers most at Supermarine’s was 
Mitchell’s new fighter, which was soon going to be ready for testing. 
It was Mitchell’s second try at a fighter design. His first, known 
by its specification number F.7/30, had proved a disappointment; 
it was handicapped by being designed to a somewhat incompatible 
set of requirements. Summers had flown it, on and off, for some 
months, but it was too slow and there was obviously no operational 
future for it. But when Mitchell set out to design his second fighter 
he was free to create according to his own ideas. The Vickers 
directors had seen this was necessary, and made it possible by 
financing the venture in its early stages. Subsequently the Air Staff, 
realizing it was better to back a good designer than dictate to him, 
produced a specification to fit the design. Summers, who had 
joined with Mitchell in the normal consultations between test pilot 
and designer, was all agog to fly the new prototype for the first time. 

March 5 th, 1936, was the day of the first flight. The little pale- 
blue aeroplane, as yet nameless, except for the registration number 
K5054, was wheeled out of the Supermarine flight shed at East¬ 
leigh, a large ramshackle building dating from the first war. Then 
Summers climbed in. There were a dozen or so watching : Mitchell 
—already a sick man, George Pickering, Jeffrey Quill, Alan 
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Clifton, chief of Supermarine’s technical office, and a few others. 
Summers took off westwards across the big grass airfield, and the 

I baby Schneider racer which folds up its feet ’, as Charles Grey 
called it, was airborne for the first time. It was the sort of occasion 
Summers loved, and the prototype inspired him with such confidence 
that he showed off a little of what it could do in the way of turns 
before he landed. And when he taxied in he said emphatically : 

I I don’t want anything touched.’ Mitchell lost no time in laying 
a bet with Bill Lappin, of Rolls-Royce, that he would be able to get 
the speed up to 350 miles an hour on the level. 

During the next three weeks Summers made further flights in 
the new fighter, and then, on March 26th, 1936, he asked Quill to 
try it. He also invited Pickering, as the official Supermarine test 
pilot, to fly it and give his views. 

The date on which Quill first flew K5054 is significant for more 
than one reason ; primarily, perhaps, because it was less than 
three months since he joined Vickers and made a test flight for the 
first time in his life. For twenty minutes he was at the controls of 
the prototype. He had already flown many monoplanes and was 
used to closed cabins, but Mitchell’s new aircraft, with its hugely 
long nose, felt very different indeed from the sort of thing he was 
accustomed to. Its very flat glide, for instance, felt strange. Never¬ 
theless he found it much easier to fly than he expected. Halfway 
through the twenty minutes he made a practice landing, and for 
his second take-off he forgot to retract the flaps and went taxying 
off with them down. In spite of this the aircraft took off without 
difficulty. On his return he was a bit shamefaced about his over¬ 
sight but Mitchell merely remarked,‘ I wanted that done some time 
anyway.’ 

In April the prototype went back into the shop for various 
changes and in May emerged as the Spitfire. Quill flew it again 
on May nth, 1936, and for the first time wrote the famous name 
in his log book. The name ‘ Spitfire * had been chosen some time 
earlier, in fact just after the first flight, by agreement between the 
Air Ministry and Vickers. But the pilots thought it rather ridiculous 
and did not use it at first. Mitchell himself, when he first heard 
about it over the telephone, i3 said to have remarked, ‘ Sort of 
bloody silly name they would choose.’ In retrospect, Jeffrey Quill 
exclaims, ‘ How wrong one can be ! ’ 
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Summers and Quill shared the Spitfire test flying during May 
1936—it was mostly concerned with getting the handling right, 
proving the safety and strength, and testing the functioning of all 
the various 1 systems ’. They also tried out the effect of different 
airscrews on performance, and before the prototype went to 
Martlesham for acceptance trials, its top speed had been increased 
from 336 to 349 miles an hour. At Martlesham the Spitfire made 
a very favourable impression, except upon some of the more 
conservative senior officers. On one occasion a group captain was 
heard to say of it, in deprecating tones, ‘ There's a racehorse for 
you ! 1 and then, turning to the Hurricane : 1 That's more like an 
aeroplane. 1 

It was very soon after this, on June 18th, 1936, that £ the world’s 
fastest fighter ’ was first shown in public, at a trade show at East¬ 
leigh which was a curtain-raiser before the R.A.F. Display. Quill 
flew it, for Summers was fully occupied with the latest Vickers 
prototype, the twin-engined bomber that was later to become 
famous as the Wellington. On this particular occasion the Spitfire 
developed engine trouble, and Quill had no chance to show off its 
capabilities. But there were many later opportunities, and Quill’s 
superbly polished aerobatics in the Spitfire became justly famous. 
There was a dynamic precision and yet a grace about them that 
seemed to say simply ‘ This is what the Spitfire can do ’, not ‘ This 
is what I can do ’. In the hands of Jeffrey Quill, Mitchell’s last 
aeroplane was a ballerina full of sparkle and joie de vivre. 

Quill spent more and more time at Eastleigh, though he was 
still officially based at Weybridge and still did quite a lot of flying 
at Brooklands. There was one flight from Brooldands with Mutt 
Summers in the prototype Wellington that he has never forgotten. 
Quill relates how he was sitting behind—Summers was at the 
controls—and as they were coming home he had nothing to do 
and was just gazing towards the tail thinking about life. Suddenly 
he saw, to his horror, as Summers put on some rudder, that the 
geodetic fuselage was beginning a sinister sideways waggle (the 
structure was designed to be rigid in torsion ; in theory there 
was no danger if it stretched or waggled in other ways). Quill 
signalled to Summers to look round and when he saw what was 
happening he went rather white and hurriedly took off the rudder. 
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The aircraft was due to go to Martlesham almost at once. But 
fortunately there was time before it went to fix up a ‘ draught 
blind ’ just behind the observer’s seat in order to spare the nerves 
of the Martlesham crews. They say that on occasion Summers 
used the expressive word ‘ swithexing ’ to describe certain in¬ 
describable movements of an aircraft. Perhaps this incident was 
what first inspired him. 

Down at Eastleigh, the Spitfire did not, at first, take all Quill’s 
time ; but from Pickering, with whom he got on very well, he learnt 
how to handle the Supermarine flying-boats and amphibians, and 
then often helped with the testing of them. They used to fly the 
amphibians off the water at Woolston and then take them to 
Eastleigh for the land flying. Quill sometimes tested amphibians 
of a type called the Walrus, a biplane of the old school with wheels 
that retracted into a boat-shaped hull. This 1 remarkable aero¬ 
plane so Quill has written, was ' perhaps one of the best and 
most useful . . . ever produced ’—despite its inimitable ways. 

In the air they clattered along . . . swinging gently from side to 
side with a pendulous motion and keeping up a steady directional 
oscillation. . . . There are those who have flown them and those who 
have not, and it is idle for the former to try to explain matters to the 
latter. 

At Eastleigh the situation was potentially an awkward one, for 
although Pickering was much senior to Quill, Summers had made 
it clear he wanted Quill to be responsible for the Spitfire. Pickering 
—a bluff, forthright character—was a good sound test pilot but he 
was definitely not a * fighter boy 5 as were the other two. Pickering 
and Quill agreed between themselves, however, that Quill should 
give a hand with the * Walri and there would be no arguing 
about the Spitfire itself. So Quill did almost all of the early Spitfire 
work, though often he asked Pickering to fly it if he felt a second 
opinion was needed. The work on the new fighter was top priority. 
The Air Ministry had placed a large order, and there was a great 
amount of development flying to be done while tooling up for 
production was in train. 

Mitchell, by this time really ailing, and often compelled to stay 
away, was still taking a lively interest in everything. Often after 
Quill had been flying the prototype he saw, as he came in to land, 
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the familiar sight of Mitchell’s old Rolls-Royce parked by the 
hangar ; someone had phoned to tell him the Spitfire was in the 
air. And then, after the flight, 1 R.J.’ would listen with great 
attention to whatever Quill had to tell, saying little himself, just 
listening ; and he often liked to continue the session over a glass 
of beer with Quill and Pickering at the local pub. This verbal 
reporting was, in fact, the key to the Spitfire’s early development, 
though at intervals Quill also made formal written reports. 

During 1937 Quill was still officially assistant to Summers at 
Weybridge, but the pattern of the future was gradually falling into 
shape by reason of all the circumstances and all the characters 
involved. Quill enjoyed the Spitfire work intensely, and once wrote 
frankly in Flight : ‘ I have seldom enjoyed anything so much as 
the two years during which we flew IC5054, whilst awaiting the 
emergence of the first production machine.’ But during this time 
he also had his full share of ‘ troubles, headaches and frights ’. 
Surprises, too, such as the Spitfire’s first spinning test. Calculations 
made at Farnborough had shown a grave likelihood that the Spitfire 
would be unable to recover from a spin, so it was decided to fit 
a device known as an anti-spin parachute. Later this became 
standard practice for spinning trials, but the Spitfire was one of 
the earliest cases when it was used. The cable of the parachute 
was fixed to the fuselage just forward of the fin ; it was then led 
along the outside of the fuselage, secured by sticky tape, and the 
parachute itself stowed in the cockpit. The idea was that ‘ if in 
trouble, one opened the canopy, seized a handful of parachute and 
flung it over the side—preferably the appropriate side ’. Quill can 
still remember the feel of that first spin * entered at 20,000 feet from 
a strangely silent stall with the big two-bladed wooden airscrew 
ticking over very very slowly ’. He was all prepared to use the 
anti-spin parachute but, to his amazement, the Spitfire behaved like 
a perfect lady and came delightfully out of the spin after completing 
two and a half turns. The chief difficulty was afterwards, in trying 
t persuade the Royal Aircraft Establishment that the Spitfire’s spin 
•overy characteristics were beyond reproach. 

joy and interest of the development work was sadly over- 
ed by Mitchell’s illness, and for a little while after his death 
-c 1937 it seemed that things at Supermarine’s would never 
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be the same again. But Joe Smith, who for many years had been 
Mitchell’s right hand in the drawing office—Joe Smith from Bir¬ 
mingham, the white-haired, steady, sensible, efficient engineer— 
succeeded him 1 like a son succeeding his father Before this time 
Quill had not seen much of Smith, who was usually at Woolston. 
But thenceforward they were to work together as closely and 
successfully as any test pilot and designer in the history of British 
aviation. 

In May 1938, with the first production Spitfire, Quill became 
chief test pilot at Supermarine’s. It was, of course, a subsidiary 
post to Summers’, but the forty-five miles that separated Brooklands 
from Eastleigh, and the hectic rush of work at both places, meant 
that Quill was virtually on his own. He moved house to Bursledon, 
and threw himself heart and soul into the Spitfire work, both testing 
production-line machines and continuing with the constant experi¬ 
mental flying. They say he often turned up at Eastleigh in the 
early hours of the morning, casually attired in grey flannels and 
sweater, and would try out three or four production Spitfires 
before breakfast. Pickering, too, fearless and full of energy, was 
now working flat out on production Spitfires. Then in 1939 
Quill acquired a second assistant, Alex Henshaw, a pilot without 
previous test flying experience, but with a fine record in racing 
light aircraft and with very outstanding talent as an aerobatic 
pilot. Thus began Quill’s experience as leader of a test flying 
team. 

When France fell, and the threat of German air attack became 
imminent, Quill’s instinct as a ‘ fighter boy ’ asserted itself with 
vigour. He was already on the R.A.F. Volunteer Reserve, but he 
was in ‘ Glass C ’, which meant that because his test flying was of 
national importance he could not be called up. So off he went 
quietly to Air Vice-Marshal Park at No. 11 Fighter Group and 
asked if anything could be arranged. Park said the only thing was 
to claim that operational experience would enhance the value of 
his test flying, which was, of course, quite true. This worked, and 
for several weeks, while the Battle of Britain was gathering fury. 
Quill flew Mark I Spitfires with 65 Squadron (then based at the 
satellite airfield at Rochford, and operating as part of the Horn¬ 
church Wing from Manston). And during this time he shot down 
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three Me logs—or, as he prefers to put it, claimed three Me logs 
shot down. 

Another British test pilot, Dick Reynell of Hawker’s, a contem¬ 
porary and close friend of Quill’s, also flew in the Battle of Britain. 
Reynell met his death on September 8th, 1940, when his parachute 
failed to open, but he had already sent back invaluable reports on 
the Hurricane. Quill also wrote several important secret reports: 
two, of special significance, were dated August 27th, 1940. One 
of them is a summary of Quill’s emphatic views on fighter policy 
in general : the need for larger formations, the continuing inevita¬ 
bility of dog-fights, and other such controversial matters. The 
second report, never hitherto published, is quoted below almost in 
full, for it is mainly concerned with the ‘ testing ’ of the Spitfire 
in actual air fighting. But it also deals with questions of policy in 
fighter design. Quill, like Roderic Hill when he was at Farn- 
borough, always believed that the effectiveness of a test pilot’s work 
depends in part upon his firm grasp of the broader issues. 

SPITFIRE 

The Spitfire is being used very largely for engagements with enemy 
escort fighters which are now able to operate far into this country 
owing to enemy occupation of Northern France. That is to say, it is 
required to be a high altitude ‘ dog-fighter ’. 

Climb and Manamvrability are therefore of primary importance, par¬ 
ticularly good rate of climb at altitudes over 20,000. No alterations 
should be made to the Spitfire which cause any deterioration in Rale 
of Climb or in Ceiling, and steps should be taken where possible to 
improve both. This should be borne in mind in connection with the 
Mark III. 

In manceuvrability the Spitfire is definitely superior to the Me. iog 
. . . this owing to its small turning circle and low wing loading. Also 
the good lateral stability at the stall is a very great asset ; in Fighter 
engagements inadvertent stalls in steep turns are very frequent, and 
the fact that the Spitfire gives good warning and maintains good lateral 
stability in the most adverse circumstances is a very great advantage. 
The Messerschmldt pilots appear to be frightened of stalling and their 
usual evasive action is a half roll and dive away—the Me. 109’s being 
able to travel faster than a Spitfire in a dive. 

The heaviness of the Spitfire ailerons in a dive is the major dis¬ 
advantage of the aircraft and must be regarded as extremely serious. 
Immediate steps to remedy this should be taken as the importance of 
it, and its bad effect on both offensive and evasive action, cannot be 
over-estimated. 
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Windscreen Condensation. Internal condensation on the bullet-proof 
glass is a very serious defect. Aircraft operate for long periods at high 
altitude on patrol and then may descend 20,000 feet in a few seconds. 
The aircraft is rendered entirely inoperative as a fighting machine by 
the fact that the windscreen and sighting line become obscured. 
Immediate steps must be taken to cure this. 

Oil and Water Cooling. Oil and water cooling are insufficient during 
and just previous to engagements. . . . 

Quill then gave technical details of these shortcomings, and 
pointed out that as the Spitfire had met the official requirements 
as regards cooling, the requirements themselves were clearly 
inadequate. Finally he added : 

... in the stress of battle pilots do not adhere to ‘ maximum per¬ 
missible RPM and Boost ’ figures, but take all available power from 
the engines. On patrols and normal operational work they treat their 
engines with the utmost care and respect, but when an engagement 
is in progress they tax them to the full, regardless of any limitations ; 
this fact should be taken into consideration when drawing up cooling 
suitability requirements. 

Then he went on to discuss armament and armour : 

. . . The existing armament is good for the destruction of enemy 
single-seaters, but it is rapidly becoming obsolete for use against bomber 
formations. Enemy bombers are now heavily armoured in the rear, 
and it appears that the rear machines of their bomber formations are 
firing cannon aft; the armament of eight *303 guns is therefore in¬ 
sufficient, both in range and penetrating power, for effective attack 
in the face of the rear armour and cross-fire encountered in these 
formations. It is apparent that our fighters must be split into two 
categories : 

1) Dog-fighters, for high altitude encounters with enemy escort 

fighters. 

2) 1 Destroyers ’ for the splitting up and destruction of enemy 

bomber formations. 

For the ‘ Dog-fighters a high rate of fire and good ‘ spread ’ is 
required for the snap shooting at short range which is the usual order 
in these engagements, and for this the existing ’303 armament is 
satisfactory. 

For the ‘ Destroyer however, heavy projectiles with great pene¬ 
trating power which can be fired from long range are essential, and 
I consider that an armament of four Hispano Cannons is the absolute 
minimum to make it worth while putting a fighter into range of the 
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fire which may now be expected to issue from the rear of the enemy’s 
mass formations. 

It will be a mistaken policy to try and compromise between these 
two distinct armament requirements. The question of weight js of 
great importance—the ‘ dog-fighter ’ must be kept as light as possible, 
as climb at high altitude, turning circle and general manoeuvrability 
are of great importance ; therefore no extra weight must be added on 
account of unnecessarily heavy armament. 

The * Destroyer ’ on the other hand, will not be required to operate 
at high altitude and high rate of climb or great manoeuvrability will not 
be an operational necessity. Therefore considerable extra weight and 
wing loading can be permitted in the interests of range and striking 
power and forward protective armour. 

The two differently armed fighters would operate in close co¬ 
operation, the 1 Dog-fighters 1 forming a protective escort to the 
destroyers. 

Let no one think that the days of the dog fight are over, or that 
mass formations of bombers can be broken by the fire of ‘303 guns. 

With regard to protective armour, those fighters armed as ' De¬ 
stroyers ’ would require very considerable forward protective armour 
against the fire from bomber formations. 

The Dog-fighters on the other hand require only rear armour with 
the exception that existing tank protection should be retained. 

The area of the pilot’s head armour on the Spitfire is too small, and 
could well be increased without restricting the rearward view. 

One further essential requirement as regards armamenL is the 
provision of round counters. It is impossible for a pilot to keep any 
accurate idea of his expenditure of ammunition in an engagement and 
therefore a Flight or Squadron Commander who succeeds in reforming 
a part or whole of his Squadron after an engagement has no idea of 
what their potential fighting ability is ; it therefore frequently happens 
that aircraft land to re-arm when they might well have taken part in 
another engagement before doing so. If each pilot had a round 
counter, he could report his amount of ammunition over the R.T. 
thus giving his leader full knowledge of the strength of the force at his 
disposal. 

Quill’s reports went not only to Joe Smith and the designers and 
policy-makers at Vickers but to certain key desks at the Air Ministry 
and the Ministry of Aircraft Production. The next thing he knew 
was that he had been summoned to an audience with Lord Beaver- 
brook. Uncomfortably aware of his flying officer’s uniform as he 
waited along with Air Marshals in an ante-room at M.A.P., he 


144 



FROM THE FEW TO THE MANY 


was finally told to go away, but to appear that evening at Stornoway 
House, at one of Lord Beaverbrook’s famous dinner parties. It 
was a signal honour, but there is some doubt whether Quill’s views 
on the battle had much chance of making an impression, for ‘ the 
Beaver ’ was preoccupied throughout the evening, as was his wont, 
by a non-stop series of telephone calls. 

Quill’s time with 65 Squadron gave his work as a test pilot new 
authority and purpose and worth. ‘ A test pilot must know what 
comes first and then judge what things not to bother about,’ he 
once said. Perfection in an aeroplane is simply not a possibility— 
a fact which, he maintains, is often forgotten. Once again, as in 
the days of the Schneider racers, it was ‘ first things first but now, 
in war, this meant not only top speed, but climb and manoeuvrability 
as well, and all that adds up to the word 1 performance 

It was soon after Quill returned to his Supermarine job that 
disaster came to the main works at 'Woolston. On September 26th, 
1940, the factory was shattered and destroyed by German bombs. 
Quill felt sure that Eastleigh, too, would be attacked, but he was 
more worried about the danger to the experimental work—he 
was starting to build up the nucleus of a development flight—than 
the danger to the assembly line. Sure enough, in October, Eastleigh 
was bombed. By the greatest good fortune the shabby Supermarine 
hangars escaped damage, but after this, as might be expected, the 
Spitfire test flying was moved away from Eastleigh, and Worthy 
Down, the Naval air station near Winchester, became Quill’s home 
base for the next three years or so. 

The development work and the running of the production testing 
were becoming two separate full-time jobs, and for this reason the 
production side was now delegated to Pickering. Quill, already 
immersed in development flying, was also busy in a new role as 
‘ trouble shooter visiting squadrons and other units where 
Spitfire troubles or accidents had cropped up. The ‘ Spit 
although so greatly loved for its high performance, had, all along, 
a tendency to turn round and bite, even in expert hands. Quill, a 
fighter pilot himself, with actual battle experience, could talk with 
the pilots in their own language and they gladly discussed their 
problems with ‘ Penny His brief was 1 to do what he could to 
prevent accidents ’, but he himself was very clear that this was not 

t45 



TESTING TIME 


the right line to take. In a confidential note to one of his senior 
colleagues he wrote : 

Frankly I do not think I can do much towards preventing accidents 
... it is not a good thing to try and pass oneself off as an ‘ expert 

The chief benefit of frequent visits to operational squadrons is to pass 
on their views on the aircraft and armament etc. to our Design Dept, 
and this can best be done by my keeping up my personal contacts with 
the pilots. 

It was during the summer of 1941 that Quill’s very varied 
work as chief test pilot included making some aerobatic flights in 
a Spitfire at Eastleigh for the film The First of the Few. One eye¬ 
witness said he had never seen a Spitfire ‘ aerobatted ’ so slowly 
before. But it was found that in spite of Quill’s efforts the aircraft 
was using up too much space for the camera to follow, and the 
film people wrote to ask if they could try again. Quill replied : 

I have thought a bit about it lately and I have no doubt that we 
can get over the problem of keeping the aircraft large on the screen 
by ‘ scaling down 1 the speed. Obviously I was going far too fast and 
taking up too much space. With a little practice I am sure I shall be 
able to compress the whole thing considerably. 

This ! slow-motion ’ flying was, for Quill, as much in the day’s 
work as taking a Spitfire to extreme speed, in his experimental 
work that involved diving. At least one dive (to check the control 
quality) was also part of the routine testing of all production 
machines. These ‘ production ’ dives were normally without in¬ 
cident—but accidents could happen. In October 1941, when 
George Pickering was testing a production Spitfire, he was diving 
to limiting speed when the aircraft disintegrated in mid-air, 
Pickering’s parachute did not open properly and he came down in 
a tree and was seriously hurt. He took about a year to recover, 
and then, finally, there was a very sad end to the story. On his 
way home from the medical examination at Oxford when he was 
passed fit to fly again, he stopped a night with his sister near 
Leighton Buzzard and fell in with an officer of the Guards Armoured 
Division, who took the two of them for a ride in a Bren-gun carrier. 
The vehicle skidded and overturned while negotiating a grass slope 
and George Pickering was instantly killed. 

Meantime Quill, in spite of what was on his hands already, had 
again been testing many production machines. His one helper at 
this time was George Snarey, an R.A.F. pilot who had been with 
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him in the ‘ Met Flight Alex Henshaw had gone, some time 
earlier, to take charge of the test flying at Castle Bromwich, the 
big shadow factory outside Birmingham, where vast numbers of 
Spitfires were being produced. 

Then early in 1942 a new problem arose. There began to be 
a series of inexplicable crashes in certain Spitfire squadrons, 
and reports that some of the aircraft were ‘ almost unflyable at 
high speed ’. Throughout its illustrious career one of the main 
weaknesses of the Spitfire was its 1 marginal ’ longitudinal stability. 
Any new modification, especially anything that affected the centre 
of gravity, might tip the scale from safety to danger, causing the 
aircraft to become acutely touchy in control. Throughout the 
whole long course of Spitfire development, Quill was constantly on 
the watch for any tendency in this direction. 

One of the alarms that Quill received was from his own Battle 
of Britain friends in 65 Squadron, and on March 17th, 1942, he 
flew over to Debden, the Essex airfield where they were based. 
The squadron was then equipped with Mark Vb Spitfires and he 
flew one or two of them and found that at high speed they were 
indeed longitudinally unstable. This was chiefly because some new 
equipment had been fitted in such a way that the centre of gravity 
was aft of the permissible limit, The situation was particularly 
dangerous because the aircraft were perfectly manageable at normal 
cruising and patrolling speeds: it was on the rare occasions when 
the pilots needed to dive to very high speed that the dangerous 
condition arose. Quill realized he must act at once. The real 
need was for aerodynamic alterations to tailplane and elevator, 
but this would take months and something must be done right 
away. 

He hurried back to Joe Smith at Hursley Park, the country house 
near Winchester which had become the Supermarine headquarters 
after the Woolston factory was bombed, There were urgent tele¬ 
phone calls to Fighter Command and as a result of all this two things 
happened. Every Spitfire in the Command was checked for correct 
loading and certain items were removed. And meantime Joe Smith 
decided that a device known as an inertia weight or 1 bob-weight ’ 
must be provided at once—it had already been tested experimentally 
on an earlier Spitfire. It was a small lead weight on an arm, fixed 
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in the control circuit in such a way that when the aircraft began 
to get dangerous the weight automatically helped the pilot to 
counteract the condition. In a very short time inertia weights had 
been fitted to all operational Spitfires (pending the arrival of 
modified elevators) and there is little doubt they saved a lot of lives. 
The inertia weight was, however, frankly and necessarily an 
emergency expedient. Inevitably there were some cases where 
they were fitted without being strictly necessary, and on the 
whole they were not very popular with the R.A.F. pilots. 

Not long after this Quill received a letter from Malta, written 
on May 15th, 194a, by Squadron Leader John Bisdee, commanding 
one of the Spitfire squadrons there. Bisdee, like Quill’s other fighter- 
pilot friends, fully realized he was in a key position to get things 
done on their behalf. He began by mentioning that ‘ a little concert 
by courtesy of Messrs. Rolls, Daimler, Royce and Benz is going on 
upstairs ’ ; related how the Maltese were saying, ‘ We used to take 
shelter, now we stand outside to watch the Spitfires ’; described 
in detail various minor points in his Spitfire Vcs that needed im¬ 
proving, such as the safety catch on the hood and the fitting of the 
jettison tanks ; and then finished up with the casual remark: 

1 Incidentally, we take out all the inertia weights. . . .’ 

At this stage of the war, in the Mediterranean area, the Spitfire 
pilots usually had their way with the pilots of the Me 109s; hut 
then, over northern Europe, came the grave crisis in the air war 
when the new Focke-Wulf fighter, the Fw 190, put the Germans 
temporarily ahead. The Mark V Spitfire could not compete with 
the new German at certain altitudes. For a time the Allied fighters, 
as well as the photographic reconnaissance aircraft, were more or 
less driven from the sky. 

With more haste than ever, Joe Smith co-operated with Rolls- 
Royce to install a more powerful engine in the standard Spitfire 
airframe. It had several important new features to give better 
performance at height. The result, the Spitfire IX, would, if all 
went well with the tests, come as a very unpleasant surprise to the 
German pilots, for externally there was hardly any difference 
between the new Spitfire and its predecessor. But the extra power 
meant intensive work for Quill, who had to judge whether the price 
of added performance was too high to pay in terms of handling. 
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Quill once summed up the whole development of the Spitfire as 
a race to maintain and improve the handling characteristics in the 
face of the everchangmg demands of war. Joe Smith had complete 
confidence in his judgment, and knew that if he asked for any 
alterations they were really essential Quill, on his side, knew it 
was unrealistic to ask for something that could not be quickly and 
easily incorporated in the production line. 

More often than not the obvious aerodynamic answer had to be 
abandoned because it meant too radical a change to be practical from 
the production-time viewpoint, and some sort of aerodynamic 1 fiddle ’ 
adopted instead. On the whole, the inevitable conflict between 
‘ design ’ and ‘ production ’ was resolved by Supermanne as well and 
as successfully I think as was humanly possible. But it meant some 
give-and-take on all sides and some of the give inevitably had to be 
on the handling side. 

It was nonetheless galling, on occasions, to encounter people whose 
sole preoccupation in life was the study of flight characteristics and 
to be told something like ‘ what you want to do with the Spitfire Mark 
So-and-So is to double the tailplane area J . As if we didn’t know. 

At Worthy Down, by 1943, Quill’s team was expanding 
greatly, and he had, in fact, two separate teams, one for the 
experimental work and the other for production testing. On the 
experimental side, in order to co-ordinate the work of his big staff, he 
instituted the 1 flight diary ’ system. Each pilot on his return from 
a test wrote a brief account in the book, which Quill himself 
watched with an eagle eye. If he found anything ‘ strange, interest¬ 
ing, or doubtful he would take the aeroplane up and repeat the 
test himself. On the production side, he kept watch not only on the 
routine flights at Worthy Down, but on the testing at the shadow 
factories and ‘ daughter firms ’, where production-line 1 variations ’ 
sometimes crept in, causing unexpected behaviour in the finished 
Spitfires. Eventually it was arranged that regularly every two 
months a new aircraft should be sent from each factory to Worthy 
Down for a very thorough check. 

Quill was fortunate in finding some excellent men, in addition 
to George Snarey, who was still with Supermarine’s at this time. 
The pilots came from very varied backgrounds, and few had done 
any test flying before. There was Johnnie Wakefield, a pre-war 
racing driver, and Frank Furlong, formerly a jockey, who had 
ridden the winner of the Grand National in 1935. Both were killed 
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test flying for Supermarine’s. Then there was Guy Morgan 
previously a photographic reconnaissance pilot, and Don Robertson 
who proved specially adept at experimental work. And towards the 
end of the war two graduates of the newly established Empire Test 
Pilots’ School came to join Quill’s team. One was Pat Shea- 
Simmonds ; the other Mike Lithgow, who later, after the war, 
succeeded Quill as Supermarine’s chief test pilot. 

The need for an official training school for test pilots had arisen 
because, as the wartime years wore on, more and more pilots were 
needed to test the machines that were pouring out of the aircraft 
factories all over the country. The work of the ‘ production ’ test 
pilots has been likened to that of final inspectors, but such a com¬ 
parison seems far too prosaic in the light of an admonition made by 
the Gloster pilot, John Crosby Warren, in his book Flight Testing 
of Production Aircraft, which was published in 1943. 

The flight testing of production aircraft is a vocation which should 
not be followed by any pilot unless he feels himself to be really 
interested in turning ‘ green ’ or raw aircraft into live things which 
will not only fulfil their purpose, but give pleasure to those pilots and 
crews who eventually receive them. 

Most of the newcomers to industry testing were very keen on the 
work, and quickly became skilled and reliable. But others were 
less keen and some not even interested, though sometimes this did 
not come to light until they started having smashes, or until aircraft 
they had passed as satisfactory proved faulty in the hands of 
operational pilots. 

It was George Bulman, by this time chief of test flying to the 
Hawker Siddeley Group, who took the initiative in drawing official 
attention to the shortage of capable test pilots, and the need for 
either the industry or the R. A.F. to establish a training organization. 
And in due course, in 1943, this led to the formation of the Test 
Pilots’ School (soon to become the Empire Test Pilots’ School) at 
Boscombe Down, the R.A.F. station in Wiltshire to which the 
Aeroplane and Armament Experimental Establishment had been 
moved from Martlesham soon after war began. It was, at the time, 
a necessary development and an important one. And inevitably it 
served to hasten the end of the era of the self-taught test pilot, the 
era that has been called the ‘ trilby-hat period ’—the transition 
between the days when caps were worn back to front and the 
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days when the official headgear of the test pilot was to be a dome¬ 
shaped helmet. 

During the latter years of the war there was such an amount of 
testing to get through that many pilots of the R.A.F. and Fleet Air 
Arm were temporarily attached to some of the aircraft firms, 
including Supermarine’s, for testing duties. Many of them had fine 
operational records, but they all had to learn an entirely new 
approach. Philip Lucas, who in 1937 had succeeded George 
Bulman as chief test pilot at Hawker’s, once put this very clearly 
when he said, on greeting a new arrival : 

The Service is more interested in you, the pilot, than it is in your 
aircraft. We are not. We are interested first and last in the aircraft. 

If you run into serious trouble in the air, your duty as a fighter pilot 
is to bale out and get down in one piece, ready to go up again in 
another aircraft. 

A test pilot’s duty is to stay in the aircraft and try to get it back in 
one piece, particularly if it is an experimental prototype. As a test 
pilot you should never think of baling out whilst there is the smallest 
chance of saving the aircraft and bringing back intact the evidence of 
whatever it is that has failed. 

In this instance the good advice fell on very fruitful ground, for 
the young pilot in question was Roland Beamont, now one of 
Britain’s most famous test pilots. But there were some of the Service 
pilots who were obviously not destined for such a future, and who 
needed a little discipline. To one young spark, a naval lieutenant 
who had been mistreating his Spitfires with gusto, Jeffrey Quill 
wrote sternly : 

Please discontinue your practice of taxying Spitfires with the 
cockpit door open. This is liable to strain the hinges and distort the 
door—there has already been one case of a door tearing off in flight. 

Also, I strongly disapprove of your habit of removing your helmet 
and goggles when taxying. Apart from this being an unnecessary and 
slovenly habit, you obviously cannot keep a proper lookout when 
taxying without goggles. . .. 

I have no complaints about your actual test work but I consider 
you handle an aircraft in far too slapdash a fashion—your aerobatic 
manoeuvres and turns are all sharp and sudden and there is no 
smoothness or finesse in them, and I can always recognize your take¬ 
offs by the violent way in which you handle the engine controls after 
leaving the ground. 
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I have a feeling that you think this method of flying appears more 
impressive from the ground, but I can assure you you are wrong . 

I want you to get out of the habit of handling a Spitfire in the way 
that young boys drive M.G. Midgets on the Brighton road on. a 
Saturday afternoon. It is a cheap way of flying and you will do 
yourself harm by it because no one will take you seriously. 

On occasion, too, some of the more experienced pilots had to be 
pulled up, as, for instance, when one of them had to bale out of a 
production Spitfire because he had taken it up on its first trip in bad 
weather with a ‘ slave ’ W/T set which then failed. Quill wrote to 
him afterwards : 

I am all in favour of keeping up the press-on spirit as far as weather 
is concerned, but always with intelligent limitations. . . . 

A ‘first flight 1 on a production aeroplane is, after all, a first flight. 
The tiling has only just been put together and anything can happen. 
There may be a serious oil or coolant leak, the throttle may become 
disconnected, you might have a run-away prop, the fuel pump drive 
may shear, the mag drive may shear, with a contra prop the translation 
bearing may fail, a flying control may jam. 

I am only mentioning some things I can think of at random which 
have happened to me personally, and these include (though not in a 
Spitfire) having a keen character inside the rear fuselage still putting 
the thing together, whose presence was only apparent after take-off. 

Therefore, if the weather is bad don’t crack up through it on the 
first flight, . . . 

When you are flying prototype aircraft remember that they are of 
incalculable value. In terms of time even more than in cash value. 
Your weather minimum must be much higher than with production 
aircraft. 

Each new mark of Spitfire was, in effect, a prototype ; and 
along with the successive Spitfires, there was also the long line of 
naval Seafires. Quill frequently followed up his Seafire testing 
with visits to naval air stations, and he also occasionally gave talks 
to the Service pilots at maintenance units and other stations where 
Seafires and Spitfires were tested. The following extract, from a letter 
written to him by an R.N.V.R. test pilot after one such occasion, 
shows how much these visits were appreciated—and needed. 

As you know, in the Air Branch of the Navy, the engineer officers 
(straight ringed and brought up on steam) have much more authority 
than the flying personnel and the tendency is always to say something 
on the fines of ‘ We have been into this business very thoroughly and 
have checked everything. There is therefore nothing whatsoever 
wrong with this aircraft and, if you like to fly it for the look of the thing, 
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go ahead, but we shan’t take any notice of the maudlin remarks of a 
clueless pilot who is probably R.N.V.R. anyway.’ Your insistence on 
the importance of performance testing was therefore very helpful. 

Quill was as friendly with the naval pilots as with the ‘ fighter 
boys’ and the photographic reconnaissance pilots, and between 
November 1943 and March 1944 he served in the Fleet Air Arm— 
supposedly for a rest—with the rank of Lieutenant-Commander 
R.N.V.R. In passing, it may be mentioned that in Mike Lithgow’s 
book Vapour Trails there is a very well written and amusing account 
by Quill of one of the less happy carrier landings he made, during 
this time, in a Sea Hurricane. 

When Quill returned to Worthy Down a new prototype, the 
Spitfire XXI, was ready for testing. It was going to need such a 
long take-off run that Worthy Down was not suitable, and Quill 
and his team moved to an airfield on the downs north of Salisbury 
called High Post, where an extended run could be made. This 
airfield was their home for the rest of the war. The Spitfire XXI 
was, of all the Spitfires, the most sensitive from the point of view 
of handling, and it also had the highest performance. And, even 
for Jeffrey Quill, it had a surprise in store. On one test flight the 
undercarriage stuck and he had to make a belly landing. The 
Spitfire, immediately on touching down, whipped round and 
started careering madly backwards at a speed of about seventy 
miles an hour. 

Another new type Quill tested at about this time was the Seafire 
XV. In the spinning tests the aircraft came out of its first spin all 
right, but when Quill tried one in the opposite direction, it was 
prevented from recovering by the effect of the deck-landing hook 
on the rudder. This was the moment to release the anti-spin 
parachute, which he did, and the spin was checked. But the para¬ 
chute lines fouled the rudder, jerked it over with terrible sharpness, 
and the rudder pedal broke his ankle. Quill, however, could never 
see anything in the least out of the ordinary about his work. ‘Just 
a routine job was a typical comment, when, at the time he was 
awarded an O.B.E. ‘ for services to aviation he had to suffer an 
unwelcome spate of publicity about 4 Hell-Diver Quill ’. 

By the end of the war, there had been thirty-three different 
variations of the Spitfire and Seafire, and the grand total number 
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of aircraft produced was over 22,000. The Spitfire was the only 
British fighter that remained in the forefront of the front line 
throughout the whole war. As Joe Smith once said, ‘ The hard 
school of war leaves no room for sentimental attachments, and the 
efficiency of the machine as a fighting weapon is the only criterion.’ 
And, as Jeffrey Quill would undoubtedly insist on adding, the 
efficiency of the Spitfire as a fighting weapon resulted from the 
work of a large team. 
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The New Beginning 


When Frank Whittle first set foot in the factory where the first 
British jet-propelled aeroplane was later to take shape his visit was 
quite unofficial. It was on April 29th, 1939, and he happened to be 
staying with his old friend Wing Commander ‘ Mac ’ Reynolds, 
then Air Ministry overseer at the Gloster works at Brockworth, 
just outside Gloucester. The time had come at last, after years of 
preliminary work on Whittle’s gas turbine, to make plans for 
testing die engine in flight, and Reynolds and Whittle decided to 
try the idea on the chief designer at Gloster’s, George Carter, and 
also on the chief test pilot, ‘Jerry’ Sayer. Since 1934, when 
Hawker’s took over the Gloster Aircraft Company, Sayer had 
been in charge of the test flying at Brockworth. 

Reynolds took Whittle first of all to the test pilots’ office, a couple 
of small rooms with many windows looking out over the airfield with 
its Henleys and Hurricanes, Sayer, so it happened, was away, but 
his second-in-command, Michael Daunt, was there, with another 
of the test pilots, Jack Hathorn. Whittle produced a drawing of 
his own design for a jet aircraft, and proceeded, with his driving, 
blinding enthusiasm, to explain his ideas to the two pilots. There 
was clearly no flicker of doubt in his mind that his invention was 
going to revolutionize flying. Next, with Reynolds and Daunt, he 
went on to the chief designer’s office. Garter—practical, sensible, 
rather phlegmatic—was not one to be easily swept off his feet. But 
years before he had himself designed a gas turbine unit, and was 
much interested—in fact deeply fascinated—by what Whittle had 
to say, though at this first meeting he never imagined the two of 
them would soon be working in partnership. Not long after this 
visit, however, he was called to the Air Ministry and asked if he 
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would like to design an airframe for Whittle’s engine. There was 
still a long way to go before the plans were finally clinched, but 
thus the first steps were taken on the path that led to jet flight in 
Britain, and to the great revolution which in time was to change 
not only the design of aii craft but also the techniques of test flying 
and indeed the whole course of aviation. 

It was during the period of the ‘ phoney war ’ that work began 
at Gloster’s on the project that was named E.28/39—a numbering 
that meant it was the twenty-eighth specification for an experi¬ 
mental aircraft issued by the Air Ministry during the year 1939, 
The E.28, as it was always called, was to be essentially a flying test 
bed for a Whittle jet engine. At first there were ideas that it might 
be developed as a fighter, but the amount of thrust likely to be 
available from the early gas turbines ruled this out, and it was 
designed purely and simply as a research aircraft. To power a 
fighter two of Whittle’s engines would be needed, and Garter started 
working on a twin-jet design almost side by side with the E.28. 
He had become almost as keen as Whittle himself about the jet 
idea, and Sayer, too, was eager at the exciting prospect of testing 
a completely new means of propulsion. But within the small circle 
who knew about the project one or two ominous remarks were made 
about Sayer’s ‘ lack of discretion ’ in agreeing to take on the testing. 
For although the E.28 sounds innocuous enough when described 
as a flying test bed for a new kind of engine, there was going to be, 
in fact, the equivalent of a giant blow-lamp built into an airframe, 
with the pilot sitting directly in front of it. In the familiar piston 
engines, the ‘ fire ’ was kept within thick metal cylinders. Now, 
fuel liquid would be flaming in ‘ cans ’ that were comparatively 
flimsy, though admittedly the fuel would be paraffin, not petrol. 

Jerry Sayer, the man who was to bring to life the joint creation 
of Whittle and Carter, was one of the most popular chief test pilots 
of his time—perhaps of all time. Philip Edward Gerald Sayer was 
his name, but he was known ever since a boy as Jerry. He was tall 
and fairish, with a gloriously sunny smile ; a perfectionist in his 
work, with the sort of brain that never misses a detail, but so cheerful, 
kind, and unassuming that he never seemed in the least pernickety. 
His style of flying, too, seemed to reflect his personality, for though 
it had exceptional precision, there was a smoothness about it and a 
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simplicity that seemed to say, ‘ These things are so easy —honestly 
they are ! 5 Asa leader of a test flying team, one need only say that 
he had learnt the ropes from George Bulman : from Bulman he 
had learnt how to teach by example rather than by precept; how 
to bring out the best in his pilots by treating them as equals in 
experience and skill. 

All through the time of the Battle of Britain and the Blitz there 
was no let-up in the work on the E.28 (two prototypes were under 
construction). And during this time, and indeed at every stage, 
Carter encouraged Sayer to give advice, and looked to him not 
only for comments but for help in planning such things as cockpit 
layout. Sayer also went occasionally to Whittle’s headquarters, 
and in the experimental shops of Power Jets at Lutterworth, 
near Rugby, he practised handling the engine controls of the gas 
turbine, amid the oil-lamp aroma that was soon to be so familiar. 
Sayer, with his infectious smile, had a gift for getting on well 
with people, which meant he could help things along in ways 
that would have been considered poaching on preserves if anyone 
else had done it. This was true not only in technical matters but 
in administration as well. At the Gloster works he was often treated 
as if he were a director of the company. Indeed, a number of his 
colleagues thought he should have been given a directorship, but 
he never was. 

April 7th, 1941, was the day when the first E.28 was ready, and 
the handsome little prototype, with its tricycle undercarriage and 
its strange-looking open mouth in place of a propeller, was wheeled 
out onto the grass of Brockworth airfield, rather soggy from recent 
rain. It was the moment to start on those important preliminaries, 
the taxying trials, but the engine installed for these tests was a 
‘ second best Whittle was nursing his ‘ best ’ for the first flight 
attempt. 

It was dusk on that April evening when for the first time the 
strange high-pitched note of a gas turbine sounded out across a 
British airfield, and for the first time the searing shimmer of the 
new power gushed back over the grass. Dan Walker, chief of 
Whittle’s flight test section, gave the engine a trial run before 
handing over to Sayer. Then, under the eyes of Whittle, Carter, 
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Reynolds, Daunt, Francis McKenna (Gloster’s general manager) 
and a few others directly concerned with the project, Sayer tried 
to persuade the tiny E.28—a test pilot who knew it well has 
described it as ‘ a glider powered by the motor of a sewing machine ’ 
—to move forward under its own thrust. He gingerly opened 
the throttle a little. For this first attempt the engine was to be 
treated very gently indeed ; only two-thirds of its full power might 
be used, for this was the first time it had been tested other than 
on the bench and no one quite knew what would happen. But 
with this limitation the aircraft could only creep forward at a 
snail’s pace of twenty miles an hour. And at this frustrating stage 
it got too dark to continue the test that evening. Sayer afterwards 
reported that the ‘ very poor acceleration ’ may have been partly 
due to the spongy condition of the grass. But according to the 
account in Sir Frank Whittle’s book Jet, the look of disappointment 
on his face was obvious, for, Whittle says, ‘ he evidently thought 
the engine would never develop enough “ urge ” to get the aero¬ 
plane off the ground.’ Whittle adds that he himself was not worried 
because he knew how rapidly the thrust increased at the upper 
end of the engine speed range, and he tried to reassure Sayer, who, 
nevertheless, ‘ did not look convinced ’. 

Next morning, however, with the fuel load reduced, and the 
engine controls adjusted so as to allow for the use of rather more 
power, the E.28 began to liven up—first of all, to Whittle’s intense 
delight, under his own hand. Whittle was an experienced pilot 
and it was agreed he might taste the joy of being propelled by his 
own creation before Sayer continued the tests. He was thrilled to 
find how quietly and smoothly he could drive along at about sixty 
miles an hour. Sayer then made taxying runs at the same speed, 
and in the afternoon of that same day, April 8th, 1941, the controls 
were set so that he could take the engine up to its maximum of 
16,000 revs. Whittle, in his book, describes the ensuing test as 
follows : 

Sayer taxied off to the down-wind edge of the airfield. This action 
caused us to suspect that he intended to do more than merely trundle 
over tire grass, though we had warned him that the engine was 
thoroughly unairworthy. It had never been intended for flight in the 
first place, and it had had a number of misadventures on the test 
bench which had rendered it even less fit to fly than when first built. 

Sayer turned into wind, increased the engine speed to the maximum 
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permitted while holding the aeroplane back with the brakes. He then 
released the brakes and rapidly gained speed. We saw his elevators 
go up in an effort to get the tail down. He was a little too successful 
in this, because the tail ‘ blister ’ struck the ground and the aeroplane 
pitched forward on to its nose wheel again. Nevertheless, a second 
or two later it left the ground and, after being airborne for about 200 
yards, landed. Sayer taxied back and repeated the performance twice 
more, the third take-off being very clean and smooth. Each time the 
airborne distance was 200-300 yards. 

In another account of these taxying tests it has been suggested 
that Sayer left the ground ' inadvertently but this was not the 
case. From the test flying point of view, a taxying test is not 
complete unless it includes one or more brief' unsticks \ For one 
thing, this is the only way the test pilot can judge whether the trim 
needs adjusting before the first flight. In the case of the E.28 it 
did. And, to digress for a moment, what an absurdity it is that the 
word ‘ taxi ’ should be used to describe the progress of an aeroplane 
on the ground. This comic word, coined in the days of hansom 
cabs, comes from the French taximetre, ‘ an automatic contrivance 
fitted on a cab to indicate to the passenger at any point the distance 
traversed and the fare due 5 . But still, there it is. The E.28, like 
any other aeroplane, had to be able to * taxi ’ efficiently before any 
flight could be made. 

The famous R.A.F. airfield at Cranwell, set among the bleak 
expanses of Lincolnshire, and possessing a long runway, which was 
most unusual in those days, had been chosen as the place for the 
first attempt at sustained flight, and during the second week of 
May xg4i the E.28 was transported to Cranwell by road. May 
15th, 1941, was a grey cloudy day, but towards evening a wind 
sprang up and the clouds began to lift. At half-past seven a 
group of twenty or thirty assembled near the hangars and watched 
Sayer settle himself into the cockpit of the E.28, newly painted 
in the sombre colours of wartime camouflage. While he taxied out 
to the far end of the airfield, Whittle and Carter and one or two 
others drove to a point about 400 yards along the runway for a 
better view of the take-off. It was a very anxious moment, particu¬ 
larly, of course, for Whittle. The pessimists had been making 
gloomy predictions : some said the E.28 would behave like a 
rocket without a stick. For Carter, too, the occasion was far more 
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momentous than the first flight of a normal prototype, hut with 
his calm temperament he never appeared to suffer from first- 
flight nerves to the extent that some designers do. 

Sayer ran up the engine while holding the brakes ; then released 
them and the aircraft moved forward, gathering speed. After a run 
of something over six hundred yards he judged, from the feel of 
the elevators, that the moment for take-off had come. The E.28 
was really flying at last. Sayer, prepared for anything to happen, 
found instead that it was a good, easy little aeroplane to fly. But 
there was the uncanny absence of a 1 prop ’, and no vibrating 
tremor whatever. The machine seemed incredibly quiet, too, 
almost like a glider. Sayer was, of course, accustomed to the 
roaring of exhausts from engines of hundreds of horsepower, as well 
as the din of a whirling propeller. But with the jet, instead of the 
usual shaking throbbing racket, there was merely the receding 
sound of the high-pitched turbine whine, and an impression of 
something like a giant top spinning interminably on. 

Down below on the ground someone gave Whittle a hearty slap 
on the back exclaiming, * Frank, it flies ! 5 To which, in the stress 
of the moment, he replied curtly, ‘ That was what it was bloody- 
well designed to do, wasn’t it ? ’ Then the E.28 was lost to view 
in the clouds, though the watchers could tell the flight was continuing 
smoothly by the steadiness of the engine sound. Sayer, making 
notes on his knee-pad, continued the flight till seventeen minutes 
were nearly up. Seventeen minutes, no more, was the time limit, 
for to give the E.28 the best possible chance of getting into the air 
the tank had not been completely filled. In the gas turbine, in 
flight, tire kerosene was flowing to the burners as fast as water from 
a gushing tap. Then, after one or two gentle turns, Sayer made 
a perfect landing and, grinning exultantly, came taxying up to the 
group on the runway. Whittle and Garter dashed to congratulate 
him, and fortunately Daunt was on the spot with a camera, ready 
to secure a historic photograph of a beaming Frank Whittle reaching 
up to the cockpit to grasp Sayer warmly by the hand. 

The flawless success of the E.28’s first flight sparked off a turmoil 
of excitement. Not in the papers, for it was wartime, but behind 
the scenes. To those who already believed in jet propulsion Gran- 
well was a triumphant affirmation ; to those, for instance, at the 
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Ministry of Aircraft Production, who, amazing as it may seem, had 
placed a contract with Gloster’s for twelve prototypes of Carter’s 
twin-jet fighter as early as February 1941, two months before the 
E.28’s first taxying trials. But the flight at Cranwell also caused 
many ‘ conversions One leading engine designer, Major Frank 
Halford, of de Havilland’s, who had previously admitted to strong 
doubts about the jet idea, was heard to say, £ I’m wrong, Whittle’s 
right.’ And he then went straight to work on a jet design of his 
own. When Sayer first flew the E.28 he was not just testing a new 
aeroplane, but opening the way to a new age in aviation. It should 
be mentioned, however, that once again, as at the beginning of 
powered flying, Britain was not the first in the field. Only after the 
war was over, however, did we learn full details of the world’s first 
‘ pure jet 3 flight, made by the Luftwaffe test pilot Erich Warsitz, in 
Heinkel’s experimental He 178 (a small aircraft not unlike the E.38 
in appearance). The flight was made at Marienehe near Rostock 
on August 27th, 1939—a few months after Whittle first met Sayer 
and Carter. 

For nearly two weeks after the E.28’s first flight Sayer flew it 
again and again, and to the amazement of all concerned it developed 
no troubles of any kind. Furthermore its top speed, 370 miles an 
hour at 25,000 feet, was considerably better than Carter’s estimates. 
This was something unheard of: designers’ performance figures 
nearly always tend to be on the hopeful side. Sayer’s reporting 
was partly written and partly verbal. The written reports, with 
concise figures, were very necessary, of course, but Carter once said 
he counted most on the spoken word ; ' Like that you get the extra 
bits. 3 And, he added, * You could tune in at once to Jerry, and 
you felt as if you yourself had been flying the aircraft.’ One of 
the few tilings Sayer asked to have changed was the grouping of 
the instruments. He himself had helped to plan the cockpit layout, 
but he could not tell what was really needed in the way of a 
‘ pattern ’ until he had actually flown the aircraft. 

But after this fantastically good beginning there was a wait of 
seven months before Sayer next flew the E.28. A new, more power¬ 
ful Whittle engine was being prepared and there was the usual 
arduous struggle to develop it to a condition of airworthiness. In 
the meantime it was decided that an airfield called Edgehill, in 
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Warwickshire, was to be used for the test flying, as it was the only 
available airfield with a suitably long take-off run that was within 
easy reach of Gloucester. 

The re-engined E.28 was ready again in February 1942, and 
from then onwards, through the early spring, whenever it was to 
be tested, Sayer used to fly over to Edgehill from Brockworth to 
work on his ‘ toy as he called it. This was the period when he 
really began to get to know the jet engine well, and began to learn 
by trial and error, the new technique of flying a jet aircraft. It 
was primarily the technique of ‘ living on your rev counter keeping 
watch on the actual response of the engine as you ‘ turned up the 
wick ’ or turned it slightly down, and also kept an eye on the jet 
pipe temperature and the burner pressure. At the same time his 
ear was becoming attuned to the new sounds: the normal ‘ whisper 
a ‘ simple 1 engine sound which made him very sensitive to the 
smallest asperity ; and then, from time to time, the harsh ‘ howling ’ 
or * growling ’, or a sinister sort of gritty sound, when things were 
going wrong. But Sayer’s quick presence of mind and firm, gentle 
handling combined to keep the tests at Edgehill free from disasters, 
though there were several forced landings. 

Meanwhile, during the frequent times of waiting while his 1 toy ’ 
was made ready for its next flights, Sayer was exceedingly busy at 
Brockworth, along with the rest of his team. At this time, in 
addition to Daunt, the Gloster team included the well-known 
pilot and author John Grierson (one of his books, Jet Flight, published 
at the end of the war, is an invaluable record of all the early test 
flying of the Gloster jets), and John Crosby Warren, a giant ofa man 
with a nice sense of humour who brought to his test flying a sound 
knowledge of engineering, and whose textbook on production test 
flying has already been mentioned in the last chapter. There 
were also one or two junior pilots, but Hathorn had been killed 
soon after war began. 

It was a seven-day week and often thirteen or fourteen hours a 
day, for this was 1942, and the tempo of production testing, already 
in a crescendo since the time of the Battle of Britain, was by now in 
full blast. At Gloster’s, production was still chiefly concerned with 
Hurricanes, but there was also a bomber called the Albemarle, 
and the new Hawker fighter, the Typhoon, which was coming 
through in increasing numbers. This last was having many 
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teething troubles, for, like other wartime aircraft, it had had to be 
rushed into production before its new engine was fully tested. One 
of the Typhoon’s troubles was defective oil cooling on the climb, 
and all the Gloster test pilots had their Typhoon incidents because 
of this : there was more than one forced landing with an engine 
almost on fire. 

And then, in the autumn of 1942, Fate slashed a great knife 
through all the well-laid plans at Gloster’s. Jerry Sayer was killed. 
Not in any dramatic disaster but in one of those ‘ unreasonable ’ 
accidents that, so it seems, need never have happened. On October 
21st, 1942, he had been visiting a Typhoon squadron at Addington 
in Northumberland—as Quill often visited the Spitfire squadrons— 
and one of the objects of his trip was to practise firing at a sea 
target some miles offshore, for normally he never got a chance to 
try out the armament of his aircraft. He was accompanied by one 
of the pilots of the squadron, Pilot Officer P. N. Dobie, in another 
Typhoon, who also intended to do some air-to-sea firing practice. 
There was cloud about but the weather was not bad. Neither 
pilot returned from this ‘ sortie ’, and neither aircraft was ever seen 
again. From fragmentary evidence—oil on the water, and a 
small piece of Sayer’s aircraft that was later identified—it had to 
be assumed that the two aircraft had collided, perhaps in cloud, 
and crashed into the sea. 

. . . Your monument 
Abides, wrought not in stone or clay 
But in the lives of those whose gain 
Was knowing you. For with you went 
A joy too deep for words to say 
That left a wound too deep for pain. 

This epitaph, which John Grierson includes in the dedication 
of his book Jet Flight, conveys something of what Sayer had meant 
to his friends at Gloster’s—and what his death meant. The loss 
of Jerry Sayer was no ordinary loss, and at Brockworth, during the 
last days of October 1942, there was none of the usual banter about 
the ‘ Grim Reaper ’. 

Meanwhile the responsibility of leading the test flying fell to 
Michael Daunt, who at this point was just up and about again 
after a serious accident when the aircraft he was testing broke up 
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in a dive. No one but Sayer himseir had flown the E.28, but with 
Daunt, who had often accompanied him to Edgehili, he had 
discussed every detail of the testing. Sayer had intended to share 
the development flying with him, and it was a matter of policy to 
discuss the work on new aircraft with his second-in-command. 

Daunt (whose name was actually Neill, not Michael) was a 
large and exuberant young Irishman, a doctor’s son, who had 
learnt to fly in the Cambridge University Air Squadron. Like 
Sayer he had flown fighters in the R.A.F.—mostly Hawker Furies— 
and that was how he had met George Bulman, who later invited 
him to join his team. After a brief start at Brooklands Daunt had 
joined Sayer at Gloster’s, and he took to test flying at once, for he 
had a natural bent for technical diagnosis. 

At Edgehili, on November 6th, 1942, Daunt flew the E.28 for 
the first time. But only a day or two later, when he had completed 
four flights, and was just starting some oil system tests, orders came 
from the Ministry of Aircraft Production that the aircraft was to be 
handed over to Farnborough. The E.28, as a research aircraft, 
would eventually have been transferred to Farnborough in any case. 
In fact, not long before Sayer’s death he had been discussing its 
flying qualities with ‘ Willie 3 Wilson, the chief test pilot at 
Farnborough, in anticipation of this. In the normal course of 
events the handover would not have taken place until Gloster’s had 
finished their testing programme. But just at this time Allied 
Intelligence became certain, by piecing together evidence of 
various kinds, that the Germans’ work on jets was already far 
advanced, so it was clearly of the utmost importance to try and 
speed up the British effort in every way. 

The E.28 was handed over to Farnborough in December 1942, 
but soon after this the second prototype was ready, and Daunt, 
Grierson and Crosby Warren all shared in its early testing. Later, 
it too was transferred to Farnborough for further experimental 
work. But before that, on April 19th, 1943, Daunt flew it on the 
occasion of a demonstration at Hatfield before a distinguished 
company including Winston Churchill. The contrast between the 
speed of the jet and that of the fastest conventional fighters was 
very striking, and the Prime Minister immediately wanted to know 
why there were no squadrons of jet fighters. This served as a 
stimulating spur to the development of Carter’s twin-jet fighter, 
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the F, 9/40, later to be named the Meteor, which by now was 
taking up the best part of Daunt’s time and attention. 

Sayer had made the first taxying trials in this twin-jet aircraft in 
July 1942, from the Bomber Command emergency landing ground 
at Newmarket Heath—chosen for the tests because it had a good 
long take-off run and was then seldom used. Sayer had made a 
total of three runs, and, as with the E.28, had made several hops, 
though the engines were not officially supposed to leave the ground. 
The taxying tests had been uneventful, except for a trouble known 
as ‘ brake fade \ caused by the fact that the F. 9/40 had little 
inclination to slow down, which meant putting such a heavy strain 
on the brakes that the inner tubes of the tyres melted. But Sayer 
had discovered a much more fundamental snag. In his view, the 
thrust of the two engines was not adequate to risk an attempt at 
sustained flight. So, for the many months while more powerful 
engines were being developed, there was no more twin-jet testing 
to be done. And it was during these months that Sayer was killed. 

By the early months of 1943, the first of the jet engines designed by 
Halford of de Havilland’s were ready, and it was decided to instal 
them in one of the F. g/40 prototypes. The time drew near for the 
first flight attempt, which Daunt was to make from Cranwell. But 
while the aircraft was still in the experimental shop at Gloster’s, there 
was an unusual accident, on the occasion of the first engine run. 
Daunt was standing a little way in front of the port wing, along 
with four of the ground-test team, while another of the team was at 
the engine controls. As the turbine note rose to a shriek Daunt 
bent over very slightly to one side, on the lookout for leaks, and 
the flap of his leather flying coat blew up. Simultaneously he was 
snatched off his feet and sucked head-first into the mouth of the 
engine. The other four grabbed him and pulled with all their 
might but could not get him away. Fortunately the man in the 
cockpit was quick to throttle back. Then the terrific suction 
lessened, and Daunt could be pulled away. The official report of the 
accident stated that { whilst running both engines at full speed, the 
pilot was inhaled into the port air intake, fortunately without ex¬ 
tensive damage to pilot or intake.’ Daunt, though not 1 extensively 
damaged 5 was, naturally, somewhat the worse, but he insisted 
on coming back to work after only two days, claiming proudly he 
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was the first pilot in the world who had 1 pranged himself on the 
engine run of a prototype ’. After this incident, however, steel wire 
grilles, known locally as 1 Daunt Stoppers ’, were fitted over the 
intakes. 

On March 5th, 1943 the F. 9/40 prototype—the Meteor—was 
ready at Granwell for its first flight (Daunt had made taxying tests 
two days earlier). The smooth-looking fighter, with its two sleek 
engine nacelles, seemed almost squatting on the ground, the 
tricycle undercarriage was so low, and it had a better forward 
view than any aircraft Daunt had ever tested before. But he was 
prepared for a certain amount of trouble, for Garter had told him 
that the wind-tunnel tests had shown the longitudinal stability 
might be poor. Although the tailpiane was set unusually high, and 
the path of the jet stream would pass well below it, there might be 
unpleasant repercussions. 

The Meteor sailed into the air, steadily and very smoothly 
gathering speed in the climb, but there was no longitudinal 
instability whatever. Then, however, began an ever-worsening 
‘ snaking ’, which as speed increased threatened to become beyond 
control. The aircraft certainly lacked stability, but, quite unexpec¬ 
tedly, in the directional sense. Daunt managed to bring the 
prototype down to earth again safely, and one might think that 
achievement enough. But Daunt’s report on the flight is a lengthy 
document. John Grierson, in Jet Flight, makes a comment which 
is one of the highest tributes ever paid by one test pilot to the work 
of another. 

Quite a lot had happened—a successful take-off had been made, an 
out-of-balance nose wheel detected, seriously unpleasant directional 
instability had been encountered and experimented with in an effort 
to trace its origin, a safe landing had been effected and a fault had 
been detected in the undercarriage shock absorption. All this in¬ 
formation was obtained as the result of a flight of just three and a half 
minutes 1 This is real test-flying, when the pilot notes everything that 
is happening, and is able to render a story, not only coherent but 
constructive, on landing. 

From the start the testing of the Meteor was beset with difficulties; 
and they were not only technical troubles like the snaking for which 
the remedies were comparatively straightforward. A few weeks 
after the first flight, for instance, when all was ready for another 
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test with a modified rudder, Daunt was suddenly told that a mysteri¬ 
ous official message had come forbidding the test. The reason, so 
it proved, was one of security : some Turkish pilots had arrived for 
a course at Cranwell. So the prototype had to be taken to New¬ 
market Heath, and there, for a time, Daunt continued the test 
flying, but the airfield was unsuitably rough, and there had obviously 
got to be another move. But in mid-1943 there were very few 
British airfields with the necessary take-off run, and the changeover 
from grass to concrete runways was only just beginning. So the 
problem of where to continue the test flying of the Meteor was a 
critical one. Eventually facilities at a new airfield at Barford St. 
John near Banbury were made available, and there, at last, the 
Gloster pilots were able to get down to the Meteor developments. 
It was largely a matter of interminable testing of the flying controls, 
in spite of which some of the troubles were never really cured. 
Of necessity the controls had been designed by guesswork • never 
before had there been a twin-engined aeroplane without propellers, 
without all the calculable effects of slipstream and known drag to 
work from. But beyond the testing of the controls and the engines, 
which was after all a familiar procedure, although so many new 
factors were involved, there was still a long, stormy, unknown 
way to go. And here, once again, George Bulman comes into 
the story. 

The part that Bulman played, indirectly, in the testing of the 
Meteor must be viewed in the broader picture of the whole state of 
test flying at the time of the second World War. And this means 
glancing briefly back to the time when, early in 1941, American 
built aeroplanes ordered by Britain (as well as those originally 
ordered by France) were being shipped to the United Kingdom and 
to the Middle East; and an experienced British test pilot, Maurice 
Summers, was sent over to the United States to test the first 
Liberator bomber and fly it back across the Atlantic. Summers, 
the younger brother of ‘ Mutt ’, and also a Vickers test pilot at the 
time, was disturbed to find what sketchy test flying the aircraft were 
getting ; also what a lot of teething troubles were being experienced, 
and how generally vague the American aircraft industry seemed to 
be as to what was required of practical war machines. As a result 
of his reports, Lord Beaverbrook sent a group of test pilots to the 
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United States, where they were attached to the British Air Commis- 
sion in Washington. The group was led by George Bulman, and 
it included pilots from Boscombe Down and some with up-to-date 
war experience. 

Bulman and his pilots were surprised, as Summers had been 
at some of the elementary methods they encountered. At one 
firm, production-line fighters were ‘ test flown 1 by fixing successive 
pairs of wings to one and the same fuselage. At another, the 
aircraft were crated and sent off without ever having been into 
the air at all. Certain things about the design of some of the 
aircraft were also alarming. On one four-engined bomber, for 
example, there was no provision for turning off the petrol in 
emergency. And although the Army Air Force had its equivalent 
of Boscombe Down at Wright Field, there were no recognized 
standards for the limited amount of testing carried out by the 
American manufacturers. Undismayed by all this, Bulman 
helped and encouraged the Americans to formulate and agree to a 
standardization of test flying methods, in parallel with the current 
efforts towards standardization in engineering. 

But Bulman’s work during the early years of the war was not 
confined to organizing. While he was still in America he had visited 
a great many aircraft factories, and at one of them, the Lockheed 
plant in California, he heard that their new twin-boom fighter, the 
Lightning, had been causing a great deal of worry. The test pilots 
who had been making diving tests in aircraft of this type were 
bringing back accounts of extraordinary shudderings and shakings 
that wrenched the control-wheel out of their hands. Bulman, by 
this time supposed to be too old for test flying—he was well over 
forty—thereupon took up a Lightning and put it through a series 
of controlled diving trials. And he, too, experienced the same 
sudden fierce vibration which the Americans had described. But 
Bulman understood the ways of an aircraft in the air, as few test 
pilots before or since. And he realized that the ‘ buffeting ’ was 
related to a basic aerodynamic problem, the turbulence which 
was bound to occur when an aircraft not suitably streamlined 
attained to speed approaching the speed of sound. He fully 
realized that the Lightning was not an isolated case : this sort 
of thing would crop up more and more as aircraft speeds increased. 
The ‘ shock stall ’, as it came to be known, was a challenge that had 
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to be approached in the same way, in a sense, as the impasse of the 
inverted spin on which he had worked long ago with Roderic Hill. 
So, during the rest of his time in America, he was constantly on 
the watch for incidents similar to those encountered in the Lightning, 
and he questioned the pilots afterwards and gradually built up a 
fund of knowledge. Each aeroplane, according to its shape, so it 
seemed, had its critical speed and its own characteristic ‘ troubles ’. 
A badly shaped aircraft ran into trouble much sooner than one that 
was smoothly streamlined, and quite often the critical speed could 
be ‘ shoved up ’ by minor improvements in streamlining. 

In 1942 Bulman returned from America. Weighing on his mind 
was the conviction that something must be done about warning 
his pilots of the dangers of the shock stall. He talked with Lucas 
and his pilots at Langley (the factory airfield near Slough to which 
the Hawker testing had been moved from Brooklands). Yes, there 
had indeed been cases when the fast new Hawker fighter, the 
Typhoon, had started bucking about in an unaccountable manner. 

At this time researches into the phenomenon known as com¬ 
pressibility were already well under way, largely by means of wind 
tunnels ; and the aerodynamicists were habitually using a value 
known as ‘ Mach number 1 to measure the relation of the speed of 
an aircraft to the speed of sound. But in many respects they were 
still groping. At Farnborough, by this time, important experiments 
in flight were also beginning to be made in a Spitfire, with 
a view to establishing the facts about compressibility, But to 
Bulman it was clear that the connection between all this work and 
the industry pilots 1 experiences of abnormal happenings at high 
speeds—differing, as they did, with each type of aircraft—had 
simply not been realized, at all events not by the industry pilots ; 
and facts about Mach numbers were little practical help to a test 
pilot who, for one thing, had no instrument to show speed in such 
terms (the machmeter was still at the experimental stage, and did 
not come into general use until after the war). What was needed, 
in the circumstances, was an authoritative and thorough briefing, in 
pilots 1 language, not in the language of scientific research. 

So in May 1943 Bulman set down all he had discovered in a 
confidential sixteen-page report entitled Piloting Techniques at 
Compressibility Speeds (Some Notes on What to Expect and How to Cope). 


169 



TESTING TIME 


He sent it first of all to the Ministry of Aircraft Production, where 
it was subsequently discussed, and he followed this up by sending off 
copies to various friends in British test flying, asking them to let 
him know of any additional experiences in this line. 

From pilots’ reports [he wrote] as well as wind tunnel data, at high 
speeds and high altitudes, r.e. in the compressibility range, it is now 
known that unexpected changes of trim and severe vibration occur. 

As was the case in the early days when the phenomena of the stall 
and spinning were unknown, it is felt that some guidance will be 
welcomed by pilots as to what may be expected (and this will vary 
with the different types of aircraft), the best methods of avoiding the 
compressibility range, and the control methods necessary for recovery. 

Bulman’s initiative was a unique piece of leadership. No industry 
test pilot had ever made such a move before ; and it is one indication 
of the position as unofficial, and utterly unassuming, leader of the 
whole test flying profession that had come naturally to George 
Bulman—one cannot say he took it. And Bulman’s way of doing 
things was such that it really did help his fellow pilots— 1 It ain’t 
what yer do, it’s the way that yer do it. 1 

To Michael Daunt, as one of the pilots of his own Group, and 
one who he knew would be almost bound to run up against the 
shock stall when the time came for the Meteor’s diving tests, he 
explained his discoveries in detail. The two main symptoms were 
likely to be change of trim and buffeting. The aircraft might 
suddenly become nose-heavy, as if, without warning, a lump of 
lead had been dumped in the nose. But with a new type one could 
never be sure what kind of trim change to expect. The buffeting, 
which might begin at almost the same moment, was a shaking of 
the whole aricraft so severe that one might well be thrown about 
like a dice in a dice box. Then Bulman went on to explain ‘ how 
to cope *, One of the secrets was gentle handling and patience. 

Do not light-heartedly half roll into a vertical dive at 30,000 feet.... 

In entering the dive gently there is more time for detecting early 
symptoms as they develop and better opportunities of obtaining 
data, ... At speed and height, use controls gently as one would near 
the stall . . . don’t be in too much of a hurry and force the recovery. 

The other vital thing, when the shock stall occurred, as it 
usually did, high up, was to get down lower—thereby increasing 
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the margin between the speed of the aircraft and the speed of 
sound, 

The majority of recoveries from dives in which the aircraft was 
temporarily out of control through nose heaviness, were made below 
15,000 feet and by pulling hard on the stick and waiting for something 
to happen. This therefore seems the best technique ; pull steadily, 
watch the altimeter, don’t flap, and don’t expect anything much to 
happen until below 15,000-20,000 feet. 

Sure enough, it was when diving the Meteor from high up that 
Daunt first began to run into trouble, with the stick suddenly 
shaking violently from side to side. His first thought was that it 
must be aileron trouble, so, to reduce speed, he started to pull out 
of the dive. But this only made the shaking worse. Then all at 
once it came to him : ‘ This is what George told me about—this 
must be a shock stall,’ and he remembered George’s advice, ‘ Get 
down much lower.’ Everything happened just as Bulman had said 
it would. The shuddering descent soon passed into recovery, and 
Daunt finally brought the ah craft in to land, none the worse except 
for a good many rivets missing from the wings. He thereupon 
composed the following verse for George Carter and his assistants. 

Sing a song of shock-stall, words by Ernest Mach 
Four and twenty slide-rules, shuffling in the dark, 

Begone, O doubting fancies, our George will fill the bill 
But George ! Please make the Meteor a wee bit meatier still. 

The Meteor was subsequently made not only ‘ meatier ’ but also, 
in various ways, better as regards the details of streamlining— 
modifications to the engine nacelles, for instance, put up the 
limiting Mach number from '75 to ‘84. And, powered by 
engines of ever increasing thrust, it had a long and very successful 
career. But it could never be anything but a cross between the 
old breed of airframe and the new breed of engine, and the dangers 
of the shock stall were always there. The findings of Daunt and 
other test pilots, however, as to the speeds and circumstances when 
the shock stall would occur meant that Service pilots could be fully 
briefed and could normally avoid running into the critical speed 
range. 

But the development of the first British jet fighter took its toll 
of test pilots’ lives. On January 4th, 1944, Squadron Leader 
Douglas Davie, one of the most promising of the Farnborough 
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pilots, was killed testing a Meteor when one of his engines blew 
up—he was the first British pilot to lose his life testing a jet— 
and this tragedy focused attention upon the need to provide all 
pilots of high-speed aircraft with means of escape more appropriate 
than a parachute, and led to intensive work on ejector devices. 
Then a few months after Davie’s death there was a fatal Meteor 
accident at Gloster’s, when John Crosby Warren was killed testing 
one of the latest prototypes. Daunt also had another crash at about 
this time, but it was not fatal. He had to bring his Meteor to earth 
as best he could in the thick of a potato field, after which someone 
nicknamed the aircraft ‘ the Whittle-Daunt potato lifter This 
roused Daunt to comment, ‘ Not just a potato lifter ; they were 
chipped and cooked as well as delivered 1 5 

By the middle of 1944 the testing of the Meteors had reached 
the urgent stage of operational development—the final stage before 
they were sent to war, to pursue and attack the flying bombs. 
To the test pilots it seemed ironic that the aircraft they had developed 
as a high-level interceptor should be used mostly for such low-level 
operations. From the viewpoint of jet progress a more significant 
point was reached just after the war ended, when, on November 7th, 
1945, Willie Wilson, flying a special Meteor with newly powerful 
Rolls-Royce jet engines, established a world speed record of 606 
miles per hour. It was when flying this aircraft that Wilson felt, for 
the first time, that he was handling a machine possessed of more 
power than the airframe could take. A completely new breed of 
aeroplane was going to be needed as a match for the jet engine and 
was soon to come. 

The days when an ‘ old man ’ like George Bulman could do 
anything that the younger pilots could do, and do it better, by 
virtue of greater experience and skill, were almost over ; though 
there was still, as in all professions, a place for the wisdom and 
knowledge of an ‘ elder statesman ’. It seems sad, therefore, that 
at the end of 1945 Bulman was allowed to resign his post as chief 
of test flying to the Hawker Siddeley Group, and also his Hawker 
directorship, and to sever all his connections with aviation. Never¬ 
theless perhaps it was the right decision. There had always been 
an elusive Peter-Pannish independence about Bulman ; and 
after all the opportunities and challenges of his career, one can 
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hardly imagine him settling down contentedly to an advisory arm¬ 
chair. 

Bulman will always be remembered as he was in his prime, 
happiest when sallying out, like a Knight Errant of test flying, to 
defend—not maidens in distress, but his fellow test pilots. Some¬ 
times the adventure he was tackling meant discovering how to meet 
new dangers of the air ; sometimes it was a matter of organizing, 
or of canvassing and committee work in fighting for higher wages 
or better insurance terms ; sometimes it was a question of standing 
his ground or using all his persuasiveness in long conferences with 
designers and technicians. The little man with the bald head and 
the smile like quicksilver—whose name is virtually unknown outside 
the world of aviation—not only brought to industry test flying the 
same strong integrity that had earlier marked the work of Henry 
Tizard and Roderic Hill. He brought besides, in his own special 
manner, the simple qualities of understanding and kindness. 
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Speed of Sound 


To this very day, some people insist there was never any such 
thing as ‘ the sound barrier ’. These sticklers for aeronautical 
accuracy maintain that the concept is a bogus one, because the 
troubles encountered by the pilots who first approached sonic speed 
no longer occurred when, later on, aircraft of more advanced design 
were used. But the term ‘ sound barrier so often heard during 
the years since the last war, worked its way into the language by 
sheer force of usage, and this very fact is some measure of the interest 
that centred round the work of the test pilots concerned. 

One of the most exceptional of the British test pilots whose 
experimental flying helped towards the understanding of ‘ the 
barrier and of the problems of flight at the speed of sound, was 
John Derry, who joined De Havilland’s in 1947. But Derry’s 
meteoric career—suddenly cut short before its prime—must 
be viewed in the context of the work of others, and the threads of 
the story must be gathered up at an earlier stage, when Sir Geoffrey 
de Havilland’s eldest son was the company’s chief test pilot. 

The whole life of Geoffrey Raoul de Havilland had been lived 
in. an atmosphere of aeroplanes and flying. He was born in 1910 
at the very time when his father was building his first successful 
aircraft, and at the very place, Crux Easton in Hampshire, where 
his father first flew. As a small boy he was often taken flying in 
his father’s aeroplanes, and as he grew up, constantly close to 
aviation, and soon working in the family company, it was to flying, 
rather than designing, that he was attracted. By the time he reached 
his twenties he was a handsome young man with a great look of 
his father, though taller, and bigger in build, and more forthright 
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in manner—he lacked the calm brow and gentle charm that have 
always distinguished ‘ D.H. 1 

Soon he was beginning to help with the test flying, and in 
October 1937 was put in charge. Thus the testing of that famous 
aeroplane the Mosquito was in his hands, and much of its success 
was due to him. As a pilot Geoffrey was gifted with wonderful 
‘ hands that unteachable capacity which has been defined as a 
reaction to external stimuli so good that there is never any over¬ 
correcting. And those hands demanded a corresponding quality 
in the aeroplanes he flew, a smooth-as-silk response and obedience 
to the slightest touch. Among pilots it was well known that the 
De Havilland aeroplanes of this period owed the mellifluous feel 
of their controls very largely to him, and to his strong views on the 
matter. The fact is that the views of a company’s chief test pilot 
are bound to influence the feel of his firm’s aeroplanes, whatever 
the type of their controls. Willie Wilson has claimed that when 
he was at Farnborough, if he had been put to fly a series of aircraft 
blindfold, he could have told, from the feel of the controls, which 
test pilot was responsible for which. Particularly, he said, he could 
have told if Geoffrey de Havilland had anything to do with a 
machine. 

In 1943 Geoffrey tested a jet-propelled aeroplane for the first 
time : the De Havilland Vampire fighter. Like the Meteor, the 
Vampire was designed as an interceptor, but it was very different 
in looks from the Gloster jet. Pilot, guns and engine were enclosed 
in a central nacelle shaped like an elongated egg, supported by 
evenly tapered wings, with pencil-like booms jutting back on either 
side to carry the tail unit. It was a compact little aircraft inherently 
suited for aerobatics, an aircraft after Geoffrey’s heart. On 
September 21st, 1943, he first flew it from Hatfield—De Havilland’s 
were very fortunate in having a suitably large airfield of their own— 
and on his return he described to his father and the designers the 
astounding absence of throb and din, the effortless speed, and 
above all the smoothness and lack of vibration ; he had found 
himself tapping the instruments to make sure they were working 
all right. 

In due course, after the end of the war, the Vampire went into 
service in large numbers and in many versions, both in the R.A.F. 
and the Fleet Air Arm, and was also adopted by the Air Forces of 
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many foreign countries. But long before this it served another 
important purpose as well, for it proved to be the first trial step in 
a vety significant new direction. Even as early as the end of 1943 
soon after the prototype’s first flight, De Havilland’s, alone among 
aircraft companies, were thinking in terms of a jet-propelled airliner, 

Between the wars, over the years, the company’s greatest efforts 
and successes had been in the field of civil aircraft. Most notably, 
tire De Havilland Moth had set new standards throughout the world 
where light aircraft were concerned. And even in the midst of 
clamorous wartime priorities, 1 D.H.' and his team, when they 
heard how the Vampire felt in flight, thought at once what this 
might mean in air transport. 

1 D.H.’ himself had an ardent interest in civil aircraft, and was 
in a very good position to visualize the possibilities. For nearly 
thirty years, up until 1939, when he was fifty-seven years old, he had 
made almost all the first flights of the aircraft he himself designed, 
and also (with able assistance from Hubert Broad) did much of the 
development testing as well. These achievements did not go 
unrecognized. It must be mentioned here, with emphasis, that 
before the war drew to a close, an honour was conferred upon him 
which is in one sense without any parallel. In 1944 ‘D.H.’ 
received his knighthood. And the reason why this may be regarded 
as unique is that he is the only British aircraft designer—among the 
many who have been knighted—who was also, in his time, a great 
test pilot, No other test pilot in the whole history of aviation has 
been thus honoured. As a living symbol of high attainment in 
test flying, and all that this means, as well as of inspired aircraft 
design, Sir Geoffrey de Havilland stands alone. 

The project of a jet-propelled airliner was a formidable one, and 
many preliminary steps were needed. As regards the flying, one of 
the first of these was the testing, in 1946, of an experimental aircraft, 
the D.H,io8, a little ‘tailless’ arrowhead intended for exploring the 
problems of control at subsonic speeds. It was a time when every¬ 
where there was a ferment of ideas about the approach to flight at 
the speed of sound. As early as 1943 it had been known that the 
Germans were thinking of an aircraft to fly at 1,000 miles an hour, 
and both in Britain and America designs for supersonic piloted 
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aircraft had been conceived. In America work was started on 
a type known as the Bell X-i ; in Britain, meanwhile, the Miles 
company proposed a design which received an official contract and 
was named E. 24/43. During the next two years much research 
was done and the aircraft began to take shape. 

But by mid-1946 the Miles contract had been cancelled by the 
Ministry of Supply, and an alternative project for small expendable 
pilotless aircraft had been launched in its place. One of the main 
reasons for this decision was that it was believed a pilot could not 
possibly make an emergency escape from an aircraft travelling at 
sonic speed. The ejector seat was still at an early stage of develop¬ 
ment. These official qualms did not, however, cause any change of 
plans atDe Havilland’s, because the D.H.108 was not intended for 
sonic or supersonic flight. And it was hoped that its clean swept- 
wing design would permit controllable flight in the critical subsonic 
range. 

In May 1946 1 young Geoffrey 1 first flew 1 the 108 as it was 
always called at De Havilland’s. He found the handling tricky, 
partly because elevons, combining the functions of elevator and 
ailerons, were fitted instead of the usual controls. He also found 
the 108 was very fast for its power because of its clean design. By 
the end of the summer, in fact, there seemed a good chance it 
could beat the official world’s speed record of 616 miles per hour 
which had recently been established, in a Meteor, by Group 
Captain E. M. Donaldson. But in 1946 the record attempts had to be 
made at a low level (less than 1,100 feet), and this involved a serious 
new danger, now that speeds were so much greater. The extent of 
the danger was not, however, realized at the time. It had not 
been fully appreciated that when the shock stall occurs low down 
(in the denser air of low altitudes) it comes on so suddenly and 
acutely that the resulting antics of the aircraft may easily break it 

up- 

The record attempt with the 108 was to be made during the last 
week of September 1946, and on the final day of practice Geoffrey 
set out to see how fast he could fly at considerably lower altitudes 
than previously. On the evening of September 27th, he took off 
from Hatfield in the little grey-blue arrowhead. The time came 
for his return ; then he was overdue ; then scraps of ominous news 
began to come in. An aircraft, believed to be a jet, had been seen 
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‘ exploding ’ in mid-air near the Isle of Grain, where the Medway 
joins the Thames estuary, and then diving steeply down. The 
pilots of some R.A.F. Mosquitos had seen bits of wreckage, grey- 
blue in colour, scattered on the muddy marshland. For a time 
there were hopes that Geoffrey had escaped by parachute, but they 
gradually dwindled and finally flickered out. Among the remains 
of the aircraft that were salvaged were various pieces of recording 
equipment. And although they did not tell the whole story, it was 
clear that Geoffrey must have exceeded the io8’s critical Mach 
number when flying at a fairly low altitude. The main piece of 
evidence was a smoked glass slide (part of a device for recording 
accelerations in flight) across which there was a wild zig-zag 
of a line, something like an artist’s conception of a streak of 
lightning. 

Geoffrey’s colourful personality was sadly missed at Hatfield, and 
deep sympathy was felt for his father, whose third son, John, had 
also been killed test flying for the company three years earlier. But 
looking to the future, it was indeed fortunate for De Havilland’s 
that there was another pilot at hand of a calibre that was one day 
to put him, as a chief test pilot, almost in a class by himself. In 
charge of the company’s engine lest flying was John Cunningham, 
with behind him one of the most distinguished flying careers of the 
war. Like Geoffrey he had started young in the De Havilland 
Technical School, and already just before the war, when working 
in the light aircraft development department, he had been beginning 
to do some test flying. The D.H.94—the Moth Minor—was then 
going into production, and on one occasion, when he and Geoffrey 
were together testing one of these little aeroplanes, it would not 
recover from a spin. Both pilots had to use their parachutes, and 
that was the first and only time that Cunningham has ever had to 
bale out. He was twenty-two at the time of that incident. When 
he became chief test pilot in 1946 he was twenty-nine, and a great 
deal had happened in the interval. As a night-fighter pilot he had 
shot down twenty enemy aircraft, he had been awarded three 
D.S.O.s and two D.F.G.s, and he had acquired the nickname * Cat’s 
Eyes 5 which he has always disliked on the grounds that it had 
nothing to do with the truth (it all started from wartime publicity 
about ‘ night vision ’ meant to camouflage the facts about British 
radar equipment). 
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When Cunningham took over, his assistant on the experimental 
and development side was a test pilot named Geoffrey Pike, but then, 
in October 1947, a newcomer joined the De Havilland team, and 
soon was beginning to specialize in experimental work. John 
Douglas Derry was a fair, good-looking young man of twenty-six, 
with a quiet voice, a gay smile, and a deceptively boyish manner— 
the son of a remarkable father, Dr. Douglas Derry (for many years 
Professor of Anatomy at Cairo University), who had worked with 
Howard Carter and Lord Carnarvon, and who, in 1925, made the 
examination of the mummy of King Tut-ankh-amen. 

Derry had served in the R.A.F. throughout the war, but had not 
learnt to fly until 1943. Nevertheless, in 1946, in spite of the fact 
that he had logged only 700 hours or so, he secured a temporary 
post as test pilot with Supermarine’s, and, during his time as one of 
Quill’s team, showed striking promise, both in testing work and 
also in display flying. Then, after a year there, he got a permanent 
job with De Havilland’s. 

At Hatfield, at this time, Cunningham and Pike were finishing 
off the original flight test programme on the 108. Two 108 proto¬ 
types had been built in the first place, and after the second was 
lost, a third, with various improvements, had been constructed. 
When the initial programme was complete, however, Cunningham’s 
report on handling qualities was unfavourable, and this was one of 
the main reasons why it was decided not to adopt a tailless design 
for the new jet airliner, the D.H.106—soon to be named the 
Comet. But the 108 experiments were far from a waste of time. 
They were only a beginning, in relation to the design of forth¬ 
coming military aircraft; while special importance also attached 
to them by reason of an event that had just occurred in America. 
In October 1947 Captain Charles Yeager, flying the rocket- 
propelled Bell X—1, had succeeded In attaining supersonic speed. 
So it could be done without disaster ! 

By now the experiments with pilotless models, sponsored by the 
Ministry of Supply, were going from bad to worse. The business of 
cramming all the automatic equipment into a model and getting it 
all to work at the same time was proving to all intents and purposes 
impossible. Besides, the current methods of telemetry—of trans¬ 
mitting the technical data to the ground and recording it there, 
instead of within the aircraft—were often proving unreliable. 
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In fact a great deal of money and effort was being expended with 
practically no useful results. Soon after Yeager’s success the 
direction of British policy was changed, and several firms started on 
designs for fighters capable of reaching sonic speed. But by this 
time, of course, Britain was several years behind America. It was 
one of the darkest and most discouraging periods in the history 
of British aeronautical research. But at De Havilland’s there was 
soon to be a gleam of hope, secretly, in the eye of the chief test 
pilot—and also of his newest assistant. 

The high-speed experimental work on the 108 was not the only 
research programme being carried out at Hatfield. There was also 
an important high-altitude programme in a specially modified 
Vampire. Cunningham decided to entrust most of the high-speed 
work to Derry, and to undertake the high-altitude flying himself. 
And in the course of this, on March 23rd, 1948, he broke the 
world’s altitude record, reaching a height of 59,492 feet— 1 twice 
the heighL of Everest and down again in forty-seven minutes ’, as 
one headline put it. 

Meantime Derry was busy with the 108. The main purpose of 
the new research he was undertaking was to discover, empirically, 
the nature of the 1 compressibility misbehaviour ’ of the swept-wing 
aircraft at transonic speeds—the speed range where it was apt to 
be violently affected by the sudden transition from one type of 
airflow to another. This was the no-man’s-land between the speeds 
already investigated in flight, both at Farnborough and elsewhere, 
and those supersonic speeds about which designers could make 
predictions with some certainty from wind-tunnel experiments. The 
reason for such a hiatus in theoretical knowledge was that at this 
time no means had yet been discovered of preventing wind tunnels 
from ‘ choking ’ at transonic speeds, so the only way data could be 
obtained was by an actual test flying programme. 

Derry’s first aim was to establish the point at which the critical 
Mach number of this particular aircraft was encountered; the 
threshold that Geoffrey de Havilland, in his eagerness, had over¬ 
stepped. But Derry hoped that by feeling towards it very gradually, 
in flight after flight, he would be able to locate it without allowing 
his aircraft to get out of control. 

The thrust of his engine was not enough to enable him to make 
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these tests in level flight, and most of his work had to be done in 
dives. This added considerably to the danger of the exper im ents 
because deceleration was sometimes extremely precarious. Another 
danger, too, was that the flying controls might prove ineffective 
under unaccountable new loads. True, the latest 108 was provided 
with ‘ power boosted controls and by flicking a switch in the 
cockpit the pilot could turn on hydraulic power to help him in 
operating them—at high speeds they might be beyond his strength 
—but this mechanism did not ensure the controls would be reliable 
in all circumstances, and it was only a first stage towards the 
fully irreversible powered controls that Derry was one of the first 
in Britain to advocate. 

Such transonic research meant a long programme involving 
a great deal of repetition. On each flight Derry edged the speed up 
by as small a margin as three miles an hour. And at each speed 
he made a series of control movements, one after another, in each 
case ‘ letting go ’ of the aircraft and noting its ensuing behaviour. 
Step by step he went forward into the 1 fringes of the unknown 
often experiencing conditions that were far from agreeable. But 
unpleasantness was only to be expected. ‘ High-speed flying, in 
its true sense,’ Derry himself once said, ‘ means flying at, or near, 
limiting speed. It is probable that the Wright Brothers found 
30 m.p.h. extremely trying.’ 

But another De Havilland test pilot, John Wilson, who joined 
the company from the R.A.F. in 1948, and often worked closely 
with Derry, has pointed out that it was only by a very remarkable 
feat of accurate piloting that Derry was able to carry out a full 
programme of stability tests even up to a speed of within three miles 
an hour of the critical Mach number. The speed recording instru¬ 
ments of the day were somewhat rudimentary, and Wilson attributes 
Derry’s success to his talent for perceiving the response and change 
of response of his aircraft, combined with his piloting skill and the 
strength of his determination to go through with the tests he had 
planned. 

The 108 was fitted up with various automatic recording instru¬ 
ments, but Derry also used the traditional knee-pad and pencil, 
partly because the instruments quite often failed to work. And 
here Wilson adds that Derry’s test flying may have owed something, 
fortuitously, to the fact that he was a left-handed writer, and could 
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record on his pad at the same time that he controlled the aeroplane, 

1 or so says Wilson, ‘ we informed those who could believe it to 
be a part of test flying ! 5 

During the 108 research Derry came to realize that when many 
things were happening in a very short time, particularly when 
1 trouble was brewing one point was liable to take precedence 
over all others in his memory. The only way to make more certain 
what had happened was to repeat the experiment. Sometimes he 
used to do this at once, but often he waited till after the instruments’ 

‘ reports ’ had been processed, and he had discussed the first findings 
with Cunningham and the flight Lest team, and tried to diagnose 
what had happened. He had a firm grasp of the technicalities, 
though he did not, as did one of the greatest test pilots of this 
period, Janusz Zurakowski, of Gioster’s, make a habit of producing 
his own slide-rule and coming up with the answers before the 
experts themselves. In fact Derry was not at all mathematically 
inclined, and he could never have rivalled ‘ Zura 5 in this direction. 
Zurakowski, incidentally, was a graduate of the Empire Test 
Pilots’ School, while Derry was not. Nor were any of the De 
Havilland test pilots, and this was not by chance. De Idavilland’s, 
perhaps even more than most aircraft companies, always liked to do 
things in their own way, and it was felt that the School, in its earliest 
days, at all events, provided too academic a training, and that an 
‘ apprenticeship ’ on the job was of greater value. 

By Apiil 1948 the 108 was attaining speeds that warranted an 
attempt on the world’s record for speed within a closed circuit of 
too kilometres. This record, like the world’s speed record, had to 
be flown below 1,100 feet ; but Derry’s experiments had been 
bringing him very gradually towards this low altitude, and he had 
thus discovered the limits to which he could safely work. On April 
12 th, 1948, Derry surpassed the existing record with an average of 
605 miles per hour. And later, for this achievement, he was awarded 
an honour that has seldom been received by a test pilot, the Segrave 
Trophy, which is awarded annually for ‘ the most outstanding 
demonstration of the possibilities of transport by land, air or water. 

Up until this time Derry’s research had been done mostly in 
fairly shallow dives at fairly high altitudes. But now, through the 
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summer of 1948, he started going higher. At about eight miles up 
he could carry out ‘ downhill ’ experiments that were more advanced 
without risking structural failure—because at that height the in¬ 
tensely cold air was so much thinner. The whole situation was, of 
course, completely different from that when Bulman had briefed his 
pilots, telling them how to evade the onset of the shock stall by 
coming down lower. The main difference—the vital difference— 
was that whereas in 1943 the aircraft in question were not designed 
for transonic speeds, Derry’s swept-wing aircraft was. 

By the beginning of September 1948, Derry had attained a Mach 
number of -gs in a dive. Both Cunningham and he felt confident 
that the 108 could be taken even further, perhaps even past Mach 1. 
Yeager had by this time been ‘ through the barrier 1 several times, 
but no British pilot in a British aircraft had yet rivalled him No 
wonder Cunningham and Derry were keen. 

On the morning of September 6th, 1948, a fine clear day, Derry 
set off in the 108 for ‘ just another high-speed trial ’. After a flight 
of thirty-five minutes he was back at Hatfield, having attained 
Mach 1 '0, in fact surpassed it, in a dive starting at 40,000 feet over 
the Windsor-Farnborough area. His machmeter was not calibrated 
beyond 1*0, but the pointer had passed that figure. Recovering 
from the dive had been touch and go. As he reached a Mach 
number of ’98 the aircraft went virtually out of control, and when, 
seconds later, he tried to decelerate it seemed for a moment he 
would not be able to. He only managed to save the situation by 
using, with all his strength, some trim flaps that were intended only 
as a landing aid. 

Three days later, after the sealed recording instruments had been 
processed, and it was found that Derry had attained a speed of 
nearly 700 miles per hour, thus exceeding the speed of sound at that 
height by a handsome margin, the Ministry of Supply proudly 
announced his success. A press conference was staged, on the spur 
of the moment, and Derry, much to his embarrassment, was urged 
to describe his ‘ sensations ’ during the sonic dive. ‘ What were your 
thoughts when you knew you had passed the speed of sound ? ’ he 
was asked. Derry fingered his tie. ' It’s difficult to say. I was 
pleased with the controllability of the aircraft, My satisfaction at 
exceeding the speed of sound didn’t come till after the dive. Before 
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I levelled out the plane became a little heavy on the controls. I 
needed all my strength to pull her out of the dive.’ 

‘ Did you feel quite calm as you dived ? ’ 

‘ I won’t say that,’ replied Derry cautiously. 

The ‘ breaking of the sound barrier ’ by a British pilot in a 
British aircraft was a belated achievement—long behind America— 
but it was a great landmark and caused much jubilation, Derry’s 
feat was also given lasting recognition when the Royal Aero Club 
awarded him their Gold Medal. It is the club’s highest award 
‘ for outstanding services to flying ’, but it had seldom previously 
been given to a test pilot. And whether by mere good fortune or 
not, Derry’s sonic dive and the subsequent press conference were 
admirably timed, for they coincided with the annual display of the 
Society of British Aircraft Constructors, the climax of the year as 
regards the potential buying and selling of British aircraft. 

The S.B.A.C. show of 1948 was the first at which the public was 
allowed to attend on certain days, and thenceforward ‘ Farn- 
borough ’ became the focal point of a widespread interest in 
aviation. Inevitably this in turn drew added attention to the 
test pilots who took part in the show. Men such as Neville Duke 
of Hawker’s, Mike Lithgow of Vickers-Supermarine, and Cunning¬ 
ham and Derry of De Havilland’s were soon finding themselves 
regarded as heroes, not only by schoolboy fans but increasingly by 
the general public. 

In 1949 the beautiful Comet airliner, flown by John Cunningham, 
was shown in public for the first time at Farnborough. Its first 
flight had taken place from Hatfield only a few weeks before, on 
July 27th (an interesting date, for it is not only Sir Geoffrey de 
Havilland’s birthday, but also Cunningham’s). From this time 
onwards the names Cunningham and the Comet were to become 
almost as synonymous as Quill and the Spitfire ; and the test flying 
of the successive Comets was indeed going to need a Cunningham : 
a natural leader with the quality that one friend expressed when 
he said, ‘ John’s always there.’ 

It was also in 1949 that Derry’s special skill as a display pilot 
began to be widely recognized. Derry gave a ‘ form ’ to his demon¬ 
strations which made those of many other leading pilots seem 
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crude and unimaginative. In 1950, flying De Havilland’s new 
Venom night-fighter (on which he had been doing much of the 
development work), he continued to amaze with his 1 reverse roll 
a manoeuvre which later became known as the ‘ Derry turn 
and was particularly admired by the French. Flying fast and low 
in front of the crowd, ‘ ce garpon blond admirablement equihbri 5 
went swinging into a succession of vertical banks, whirling first one 
way and then the other, leading from one turn to the next by 
flicking his aircraft through the inverted position. Though Derry 
was not the only test pilot of the time to invent a 1 new' ’ aerobatic 
(there was Zurakowski, for one, who was astonishing everyone 
with his ‘ Zura cartwheels 3 in a Meteor), his shows had a precision 
and an artistry about them that were unsurpassed. 

Derry brought to his display flying the same singleness of mind 
that marked all his work. * He never did things by halves 
‘ he scorned half measures 3 . And along with that single-mindedness 
there was a decisive clarity of thought which shows most notably in 
his writings. For Derry, unlike some pilots whose test flying has 
been of equal quality, had the gift of being able to explain very 
clearly what he meant, on paper as well as in speech ; either in 
specialist language or for the uninitiated. 

The whole subject of demonstration flying was of great interest 
both to the public and to the pilots themselves. But there was still, 
as in the early days, some confusion of thought as to what was 
‘ legitimate 1 demonstration flying and what was ‘ stunting 3 ; in 
other words, what was good form and what was bad. Derry, on 
the invitation of Flight, wrote a long article entitled ‘ Demonstrative 3 , 
a clear-cut exposition of the art of display flying, which appeared 
soon after the Farnborough show of 1951. He went straight to the 
point. First of all, is there such a thing as an ‘ honest demonstration 3 ? 
He rather thought not. For the simple reason that an observer on 
the ground, even an experienced one, is not in a position to 
* interpret 3 correctly what he sees. 1 Even people accustomed to 
watching high-speed runs 3 , he said, ‘ can be completely misled as 
to the fastest aircraft by such tricks as banking during the run or 
appearing from a blind spot. 3 Furthermore, in the matter of 
handling qualities : 

It is quite impossible to demonstrate stability, or control-feel, to 

someone on the ground, and moreover, an aircraft that is very bad 
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from this point of view, can be made to look (by a strong pilot with 
good reflexes) like the answer to the acrodynamicist’s dream. 

So, he concluded, the pilot had got to make a compromise 
between demonstration and spectacle. In planning the display 
itself, Derry believed originality was paramount. Without it even 
the most accurate and well-timed aerobatics could be tedious to 
watch. And interest must not be allowed to flag even for a second. 
Not a moment of opportunity must be lost. Derry also held that 
competition between pilots, ‘ within limits ’, was very good, 
although, he insisted, 1 the main purpose of a demonstration is to 
convince people who are not pilots.’ 

Derry’s few writings are all of them notable. There is something 
about them that reminds one of those wonderfully lucid reports 
Roderic Hill wrote when he was at Farnborough. Derry had 
something of the same gift as Hill for defining basic principles and 
perceiving their implications. Perhaps the most important thing 
he wrote was a paper on High Speed Flying that he read before the 
Graduates’ and Students’ Section of the Royal Aeronautical 
Society. In it he dealt with some of the broader issues as well as the 
details of high-speed experimenting. As regards the changing role 
of the test pilot, for instance, Derry said he must still be first and 
foremost a pilot, though admittedly a pilot with very special 
knowledge and experience : ‘ He and the scientist must speak the 
same language but not necessarily the same dialect.’ Derry was 
outspoken, too ; for example on the matter of fear, a subject once 
almost unmentionable in public, except in terms of facetious banter: 
‘ Contrary to popular opinion,’ he wrote, ‘ the test pilot must 
possess a good fear ! ’ A complete absence of fright would result, 
so he believed, in poor test results and often in catastrophe. Derry 
also looked clearly ahead and foresaw the needs of the future, 
insisting that automation—efficient automation that could be 
relied on to work—would become more and more essential: 

. . . Improved means of recording are necessary and in fact this is 
one of the chief requirements at the present time. 

Auto-observers have been used for some time but the pressing need 
is for continuous transmission of all instrument readings. This entails 
a vast amount of work in sorting out the wheat from the chaff in the 
reduction of results but it means that no change, however small, passes 
unnoticed and that in the event of an accident there is complete 
knowledge of the circumstances leading up to it. 
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Continuous speech recording is a step in the right direction but until 
the perfecting of a telemetering system is complete, the responsibility 
for missing nothing rests with the pilot. 

With the detachment of the scientist, Derry accepted these 
pressing needs, and their important implications. Not all his 
contemporaries did. Even though, during the wartime years, the 
use of auto-observers had been coming in more and more (chiefly, 
then, as a means of speeding up the test flying process by including 
many more tests in each flight) there were some British pilots who 
would have preferred to cling exclusively to the familiar concepts 
and practices, just as, once upon a time, there were people who 
regarded the telephone with suspicion and preferred to rely entirely 
on the postman’s hand. 

By 1951 the first British prototypes designed for sonic speeds were 
being put through their paces. And it was just at this time, in 
Britain and elsewhere, that a new aeronautical phenomenon, the 
‘ sonic bang ’, was ‘ discovered It was found that an aeroplane’s 
transition to sonic speed was signalled audibly on the ground by two 
or more loud sharp cracks—comparable, in a sense, to the cracking 
of a whip. This discovery obviously provided opportunities for 
newly sensational displays, and, in preparation for the Farnborough 
show of 1952, the pilots who were to fly the fastest aircraft, notably 
Derry and his great friend and' rival ’ Neville Duke, set to practising 
‘ aiming 5 these bangs. Oliver Stewart, in his book Danger in the Air , 
had described the intense interest that the * performance ’ of sonic 
bangs engendered : 

There was a certain glamour about the air displays of this short 
‘ sonic bang ’ period. People were vaguely aware that aerodynamicists 
were moving into regions where the behaviour of aircraft was still 
imperfectly understood and that pilots were doing tests which were 
even more hazardous than usual. It is not an exaggeration, I think, 
to say that two test pilots were, at this time, national heroes. They 
were Neville Duke and John Derry. 

For the Farnborough show of 1952, Duke was to fly the new 
Hawker fighter, the Hunter, while Derry’s aircraft was the much 
larger D.H. 110 ; like the Vampire and Venom it was a twin-boom 
design, but much bigger. With two jet engines it was the largest 
aircraft so far designed for sonic speed, with a wing span of just 
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fifty feet. It -was a two-seater all-weather fighter, in hot competi¬ 
tion with the Gloster Javelin, which was to be demonstrated by 
Bill Waterton, the Gloster chief test pilot. The D.H.iio, on its 
first flight, had been piloted by John Cunningham ; but thereafter 
Derry had been doing most of the testing, which included sonic 
dives, Derry was utterly determined to convince everyone of the 
supremacy of the no, by means of a show at Farnborough to 
eclipse all others. Fie worked everything out in infinitesimal detail 
beforehand ; practised till the timing was perfect. And day after 
day through the week he flew the second of the two prototypes, 
WG-240, which was painted all-black, Derry’s displays during that 
week, and also Duke’s, were the highlights of the show. These 
two pilots certainly gave the crowd, or at least a large section of the 
crowd, what it came for, as witnessed by an article entitled ‘A 
Layman at Farnborough ’ which appeared the following week in 
Flight : 

... He approaches with a quiet, whispering whistle, terrifically fast, 
and then as he passes, the most enormous sound batters your ears. It 
is a great thick violent crash of sound that can send you ducking for 
cover before you reali/.e what’s happening. By the time you look up 
he’s twenty miles away and turning in a tremendous sweep. . . . 
Duke. ... By Heavens, it’s shifting 1 And here he is. A flash, a 
sci earn, a flinch and a twist of your intestines, and the Hunter is 
twenty miles away in the opposite direction. Then he comes in to land, 
almost silently, his engines sounding like fingers sliding over a piece of 
silk. 

Day after day through the week, Derry and Duke repeated 
their demonstrations and all went according to plan. But then, 
on the Saturday, one of the jet engines of the big black night- 
fighter ' went sour ’. This meant that Derry had no choice but to 
use the other prototype, the silver-coloured WG-236. In the 
morning he flew to Hatfield for it, and just before half-past three 
took off, accompanied as usual by his flight observer Tony Richards 
(one of the flight test team), to climb to high altitude and go straight 
into his display. 

The terrible ending to that flight on the afternoon of September 
6th, 1952 is well known. There was clear sky over Farnborough, 
with its Saturday crowd of 120,000. Derry aimed his dive with 
precision and the bangs were heard loud and clear as he followed 
them down. The crowd saw him come, heard the crescendo, and 
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suffered the ensuing blast of ‘decibelligerent’ noise. Then, deceler¬ 
ating, Derry swung round in a sweeping arc that took him beyond 
the buildings of the Royal Aircraft Establishment, to position 
himself for one of his ‘ reverse rolls ’. Then, suddenly, just as he 
was going into his roll, heading towards the crowd, the catastrophe 
came : the whole aircraft came apart in mid-air, and bits, including 
the two great engines, were hurled ahead and scattered. One of the 
engines came down at a spot densely packed with spectators and 
twenty-eight people were killed. It was the worst air display 
accident in history. 

The magnitude of the disaster shook the whole country, and many 
people who would normally never give test flying a thought were 
made aware of the risks it involves. In the long-term view, in the 
whole picture of British test flying, the tragedy of Derry’s death— 
like the tragedy of Edward Busk, who forty years earlier had also 
been killed at Farnborough—was the cutting off, before its prime, of 
a life so full of promise. In the cases of both Busk and Derry, the 
fatal accident could not, according to the views of some people, be 
attributed strictly speaking to ‘ test flying But it is unrealistic to 
regard the risks of test flying as tied rigidly to the literal meaning of 
the word ‘ test Demonstration flying is an integral part of the 
test pilot’s job, just as the risk of fire in the air—-the cause of Busk’s 
death—is an integral risk. Admittedly display flying is a knife edge. 
But, in a way, just because it lends itself so easily to abuse and 
exploitation, it is a severer test of a pilot’s integrity than any other 
sort of flying that enters into the test pilot’s work. It was good that 
when the posthumous award of the Queen’s Commendation, for 
valuable service in the air, was made to both Derry and Richards, 
the wording of the citation was as follows : ‘For services when 
testing an experimental aircraft.’ 

But why had it happened ? Over a hundred cine films taken 
during the show were collected, and all that had any bearing on 
the crash were analysed. But only two were of real help, and 
even from them one could only say that a structural failure had 
occurred : which part first was not evident. It was only some 
months later, after full structural tests had been made, that 
wing failure was established as the cause that precipitated the 
crash. 
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At De Havilland’s the impact of Derry’s 1 sudden, incredible 
absence ’ seemed to call for some special memorial. All those who 
had enjoyed working with him—designers, aerodynamicists 
the flight test team, the ground crew, the other test pilots—gave 
impetus to a plan, and in due course it was decided to institute the 
Derry and Richards Memorial Medal, to be awarded each year to 
the civilian test pilot ‘ whose flying over a period of time, including 
the previous year, has been of outstanding value Id the advancement 
of the science of aviation The medal, which was to be administered 
by the Guild of Air Pilots and Air Navigators, was without any 
precedent, Never before had there been a medal intended 
specifically and exclusively for the recognition of achievement in 
industry test flying. It thus filled a gap which badly needed filling, 
and it was a most appropriate memorial to Derry. For one of the 
things about him that was remembered most gratefully was the way 
he had always been ready to help other test pilots, ‘ He was a 
great friend to all of us in lest flying wrote one of his friends , 1 and 
never gave the impression that his own duties were ever more 
dangerous, effective, or interesting than those of others, whether 
they were in De Havilland’s, any other constructor, or the Air 
Force ’. 

After Derry’s death, there were various other repercussions too, 
as might well be expected. Although he was the twenty-first 
British test pilot to lose his life during the seven years since the war, 
the terrible casualties caused by his fatal accident brought about a 
stringent revision of the rules governing display flying. Before the 
S.B.A.G. show of the following year new rules were introduced, and 
when the pilots were briefed they were told to think of their aircraft 
as guns that might go off without warning, just as small boys used 
to be told, when given toy pistols, ‘ Never point a gun at anybody.’ 
These new regulations have been strictly enforced ever since. 

But what Oliver Stewart called the ‘ glamour ’ of the sonic bang 
period did not come to an end all at once, It echoed on, loudly for 
a while, then lingeringly, in the popular books on test pilotry, some 
good, some less good, that began to appear in increasing numbers 
soon after Derry’s death. Some of them were written by test pilots, 
some by test pilots in collaboration with professional writers. The 
first. Test Pilot , by Neville Duke, was extremely successful; it was 
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something almost entirely new. Previously very few test pilots had 
written books for the general public though there had been a few 
exceptions. Henri Biard, for example, who wrote his auto¬ 
biography, Wings, in the ’30s. And, of course, Harald Penrose, of 
Westland’s, but his writings are in a poetic vein that sets them 
rather apart. 

John Derry himself was spared, or, at least, has so far been spared, 
the attentions of a ‘ popular ’ biographer. This seems perhaps 
rather surprising, for, by virtue of the fact that his work coincided 
with the ‘ sonic bang period he had become identified, in the 
eyes of many of his admirers, exclusively with the sensationalism 
and ‘ glamour ’ that many would consider the ingredients of a 
readable book. But how ironic that Derry, who was so completely 
wrapped up in his work that he did not take the excessive hero- 
worship of his fans in the least seriously, and whose integrity as a 
test pilot was as strong as his personal character, should be remem¬ 
bered by the public in such sadly false colours. 



CHAPTER 12 


Man and Machine 


Icarus, the first test pilot, soared too high—too near the sun—and 
the wax of his feathered wings melted. Now, after fifty years of 
the incredibly swift evolution of powered flight, there is a strange 
echo of that legend in the predicament that faces the test pilot. 
Ahead of him lies a period of ever-increasing automation, and 
although, for the time being, he continues with his vital work—and 
is likely to do so for several decades to come—there is every prospect 
that in the more distant future the demand for his services will 
gradually melt away, like wax in a scorching sun. But before 
glancing ahead to the uncertainties of the future, it is well to 
consider how things stand at the present time. 

‘ Flight testing as it is now called, is already radically different 
from the test flying of the past. For not only is it governed by the 
overall trend towards automation in both military and civil aircraft, 
but more and more of the new devices for recording flight data can 
do work which formerly had to be done by the test pilot himself. 
In addition, the continuous recording of flight data, either by 
auto-observers in the aircraft, or on the ground by means of 
telemetry, is rapidly becoming more efficient and reliable. 

For the test pilot, this all means that despite the physical hazards, 
and the physiological problems that have given rise to the science 
of aviation medicine, his work is gradually becoming an adventure 
of the mind rather than of the body. It has, in fact, already become 
what some would call a white-collar profession. When Roland 
Beamont, the most experienced British test pilot in the field of 
high-speed flying, was recently asked whether he could produce 
any good stories about his work, he replied, ‘ I’m afraid I’m 
just not that sort of test pilot—the sort who wears white overalls 
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and loves telling about the screamingly funny time when the wing 
came off. I’m the sort of test pilot who catches the 8.15 to work.’ 
And this is one of the very reasons why Beamont represents so well 
the new paradox of his profession. 

‘ Bee as everyone calls him, is one of the best known and most 
highly respected figures in British test flying today. Thick-set, 
almost pugnacious looking, and with a merry grin, Beamont has 
all the clear-thinking honesty of a scientist—a very forthright, 
practical scientist—and a bulldog tenacity that insists on seeing 
things through, and never shrinks from fighting for something if he 
believes it really matters. His distinguished career in test flying 
dates from the middle of the last war, thus spanning the whole 
crucial period of the approach to the * sound barrier ’ and then the 
advance beyond it, and his greatest achievements have been as 
chief test pilot and manager of flight operations to English Electric 
Aviation (now within the British Aircraft Corporation). By mid- 
1960, when he became a special director of the company, he had 
been leading the English Electric test flying for thirteen years, a 
period of intensive advance that had given birth to both the 
Canberra and the Lightning. 

Beamont’s first taste of test flying was in the summer of 1942, 
when he was attached to Hawker’s at Langley 1 for a rest ’ from 
fighter operations, and this was when he first experienced the 
fascination of experimental work. This first attachment at Langley, 
as a production pilot, was at the time when the Typhoon was 
running into the compressibility troubles that George Bulman de¬ 
scribed in his report on What to Expect and how to Cope. To young 
Beamont, then just twenty-two, and fresh from squadron service, 
the idea of test flying had not, in prospect, seemed very exciting ; 
but his first personal encounters with ‘ compressibility misbehaviour 5 
seemed a challenge almost as stirring as ‘ ops ’. 

In the following year, when he returned to Hawker’s for some 
months, Philip Lucas gave him, much to his joy, the job of number 
two to the chief experimental pilot, Bill Humble ; and at once he 
started on the urgent investigation of the tail-breakage trouble that 
had been cropping up with operational Typhoons. This was in 
the summer of 1943, that same summer when Bulman’s briefing 
saved Daunt as he first dived the Meteor prototype, and when the 
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Farnborough pilots were busily experimenting with their * com¬ 
pressibility Spitfire And at Langley during that summer Beamont 
was time and again making high-speed experiments in a Typhoon 
equipped with special strain gauges, in order to discover and 
measure the effects of diving it ever further beyond the safety limit. 
He would take it up to 30,000 feet, half-roll it into a dive, which 
almost at once brought loss of longitudinal control, and then ‘ ride 
the buffet ’ down to 15,000 feet or so, where the aircraft came under 
control once more. 

During this second period at Langley, Beamont became very 
deeply interested in test flying j and when the war ended, al¬ 
though he could have stayed on in the R.A.F. with a permanent 
commission if he had wished to—by this time he was a wing 
commander, with Bars to both D.S.O. and D.F.G.—he decided 
that what he really wanted to do was to become a full-time 
experimental test pilot, 

In 1946 Beamont worked for a short time at Gloster’s, and once 
again his work meant pursuing the approach towards the speed of 
sound, this time in a special Meteor. It fell to his lot to ‘ clear ’ the 
aircraft that was to be used for Donaldson’s attempt on the world 
speed record. On July gth one of the tests that Beamont had to 
carry out was concerned with establishing the * usable Mach limit ’ 
at low level, and, as he himself puts it, he ‘ overstepped things a 
little ’ and ran into the ‘ elevator trouble region 5 at 300 feet over the 
Severn Estuary. He succeeded in recovering just above the mud 
—but only just. ‘ After that he says, ‘ we could certainly claim 
we had proved the Meteor’s compressibility characteristics from 
40,000 to sea level ! ’ 

After his time at Gloster’s he was briefly with De Havilland’s, 
but his post there did not hold promise of the sort of experimental 
work he was hoping for. Then in 1947 came an unusual oppor¬ 
tunity. He was invited to join English Electric, a north country 
firm which had made aircraft designed by others during the two 
World Wars, and then, after the second, had decided to launch 
out into designing aircraft on their own account. W. E. W. Petter, 
an eccentric but brilliant designer, was working on a very promising 
twin-jet bomber for them, and Beamont was to undertake the 
testing. At their very first meeting Beamont sensed that he and 
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Teddy Petter would be able to understand one another and work 
well together, and thereafter followed five years of happy partnership 
in the creating and development of Britain’s first jet bomber, the 
extremely successful Canberra. The unusual circumstances—the 
starting up of a new venture in the aircraft industry, at a time when 
most British aircraft firms had long ago come of age—lent a 
stimulating atmosphere of pioneering to the whole enterprise, in 
which Beamont, with his strong initiative and drive, could give of 
his best, both in test flying and in helping to build up a new flight 
test organization from scratch. An airfield at Warton on the 
Lancashire coast, that during the war had been used by the American 
Air Force, was chosen by English Electric as the base for their 
experimental flying ; and there, from almost nothing, has been 
brought into being the best equipped flight test centre in the British 
aircraft industry today. 

Beamont’s first test flying for English Electric, in the autumn of 
1947 (some time before the Canberra prototype was ready), was 
research at high Mach number in a Meteor, especially at altitudes 
above 40,000 feet—in other words above the normal operating 
ceiling for the type. He set out to obtain additional stability data, 
and once again this meant diving to the limit and beyond, until 
‘ riding the buffet ’ with an unresponsive elevator became almost a 
matter of routine. In the course of these experiments he discovered 
that at such altitudes the Meteor was indeed at the end of its tether. 
And to Beamont, with his operational background, this carried grave 
implications. For obviously an interceptor such as the Meteor, 
however effective at lower altitudes, could not possibly be developed 
to provide defence against future bombers with performance equiva¬ 
lent to that expected of the Canberra. At this time a design for a 
new fighter of startling performance was already taking shape in 
Petter’s mind, and Beamont’s findings confirmed that such an air¬ 
craft would almost certainly be needed before long. So in December 
1947 Petter sent a report on all this to the Air Ministry, the 
Ministry of Supply and to Farnborough. All were in agreement 
with the English Electric thinking, and all congratulated Beamont 
on his research ; and this happily coincided with the changes in 
British policy on aircraft design which followed the ‘ breaking of the 
sound barrier ’ by Charles Yeager in October 1947 - Thus the stage 
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was set for the earliest work on the design that was later to become 
the Lightning. 

Then in 1948, in preparation for testing the Canberra, Beamont 
visited America, and spent some time at Edwards Air Force Base 
in California, the largest flight test centre in the world. There 
he flew some of the latest American jets, in order to gain experience 
of varying compressibility effects, and one of them was the swept- 
wing P.86 (the Sabre). This was the first time he had flown a high 
performance swept-wing aircraft, and his favourable impression of 
its smoothness and control, up to transonic speed, gave Fetter the 
confirmation he needed before going ahead with the design of his 
future fighter. 

It was on May 13th, 1949, that Beamont first flew the prototype 
Canberra from Warton. Although designed as a bomber there 
was nothing ponderous about the Canberra ; it was an aircraft of 
cleaner design and higher performance than any of its straight-wing 
fighter contemporaries, and its testing demanded the same sort of 
programme that would have been needed for a high-speed inter¬ 
ceptor. The testing of the Canberra is an important and very 
interesting story in its own right, but here it must serve only as a 
background to the more recent work on the Lightning, Britain’s 
first truly supersonic aircraft. 

In 1949, while Beamont was in the thick of the early Canberra 
work, he first joined with Fetter in the detailed planning for the 
P.iA, as the original Lightning prototype was called, at the stage 
of the early discussions on cockpit layout. Fetter had finally 
designed the P. 1 to meet a specification for a research aircraft that 
was issued by the Ministry of Supply soon after the official policy 
on manned supersonic aircraft was changed ; but the P.i, although 
purely a research aircraft in the first place, was planned all along 
by the company so as to be suitable for military development. Soon 
after this the partnership between Petter and Beamont was cut short, 
for Petter decided to leave English Electric, and was succeeded as 
chief designer by F. W. Page, previously head of the company’s 
stressing department. So to Freddy Page, in due course, fell the 
responsibility of directing the metamorphosis of the P.i research 
aircraft into the fully operational all-weather fighter, the Lightning. 

During the five years of preliminary research for the P. 1. there 
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was a certain amount of experimental flying to be done, chiefly to 
investigate stability and control in swept-wing aircraft. But some 
of Beamont’s experimenting was done on the ground, not in the 
air. For example, for a month or so he practised operating the 
hydraulically powered controls by means of a ‘ ground test rig 5 . 
This experience with the ground rig was not, of course, a substitute 
for testing the controls in the air; Beamont would still have to 
evaluate the response of the aircraft in flight. But the advent of 
folly powered controls, along with the ground-rig method, eliminated 
much of the long-drawn-out trial and error testing that previously 
could not be avoided. Beamont was most enthusiastic about the 
1 muscle motors as the Americans call them, and later, in reviewing 
his work on the P.i, said that the controls had needed comparatively 
little attention—the highest praise he could have given them. And 
then at last, in the summer of 1954, the time arrived for the first 
flight of the P. x itself. 

The first flight of a prototype, though still a tremendous land¬ 
mark, is no longer, in these days of more accurate performance 
prediction, quite the nail-biting occasion it used to be. Designer 
and test pilot both expect a few problems but certainly not any 
serious snags. As the chief test pilot of a well-known British aircraft 
company has remarked, 1 aircraft now cost so much, and the timing 
is so important, that calculations have got to be right first time. If 
I said the wing needed to be redesigned, my chief designer would 
go out and shoot himself! 5 

Another important new aspect of present-day flight testing is the 
manner in which the early flights are planned and carried out. 
Here it is chiefly the enormous increase in the power of the jet 
engine that has brought about a revolutionary change. The test 
pilot now has to carry out the initial tests within what is known 
as a ‘ flight envelope formed by predetermined limitations of 
height, speed, and g (in relation to heat effects and stress loads). 
And working within his ‘ envelope assisted by auto-observers 
composed of batteries of cin6 cameras and tape recorders, the pilot 
carries out his tests in a manner which may best be described as 
probing. For although the behaviour of an aircraft can now be 
predicted with much accuracy, there are comers of every flight 
envelope where forecasts have to be guesswork, and into these the 
test pilot must ‘ feel his way ’. It is yet another paradox of the new 
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flight testing that a man should have to feel his way when travelling 
at a speed of something like twenty miles a minute. And along 
with the arrival of the flight envelope has come the exit of the 
dive as a testing method. The experiments which used to be done 
in dives can now be done, in fact must be done, either in level flight 
or in a climb. If one tried diving at supersonic speed from currently 
feasible altitudes, one would hit the ground before one had a chance 
to do any testing. The * death dive 5 beloved of the sensational 
reporter has itself died a natural death. 

On August 4th, 1954, Beamont first flew the prototype P.i from 
Boscombe Down (at that time the Warton runway had not yet 
been extended), and he afterwards reported that the aircraft was 
pleasant and straightforward to fly, * with the take-off - and landing 
operations lacking in complication ’. 

Then, during the P.i’s second flight, Beamont for the first time 
exceeded the speed of sound * on the level ’. At the time he thought 
he had failed to do so, for in the short moment when he should 
have touched supersonic speed his machmeter showed less than 
Mach i -0. But after the instrumental recordings had been processed 
it was found that the Mach-number reading had been affected by 
position error. On later flights Beamont was able to confirm that 
there was always such an error when nearing Mach -98, caused by 
the effect of the shock wave on the airspeed indicating system. 
After that there was a ‘ jump up ’, and he then got true readings 
again. And in deceleration there was a comparable ‘jump down ’. 

On the initial handling flights at Boscombe Down, one of 
Beamont’s assistant pilots, Peter Hillwood, accompanied him in a 
Canberra, to keep close watch on the behaviour of the prototype, 
reporting to Beamont by radio-telephone about such things as 
undercarriage retraction which Beamont himself had no way of 
observing. This procedure, known as ' chase flying had already 
been standard practice in America for some time, and Beamont 
had first seen its advantages at Edwards, where whole squadrons 
of high-performance chase aircraft were kept available to accompany 
prototypes. 

Beamont next took the P. 1 to Warton, and there a new stage of 
testing began, with the aim of raising the * flutter limits little by 
little, beyond the envelope within which he had been working at 
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Boscombe Down. This was a tricky business because, with a high- 
performance aircraft like the P. i, intensely severe forms of flutter 
were liable to be set up at high speeds. ‘ Flutter says Beamont 
quite matter-of-factly, ‘ has always been a killer.’ But in the old 
days deceleration, the only spur-of-the-moment ‘ cure ’ for flutter, 
was often a much easier matter than it is now, when an aircraft is 
hurtling along at a speed faster than that of sound. In recent years, 
largely because wind-tunnel forecasts are much more accurate than 
they used to be, designers have been able to plan against flutter with 
only a small margin of error. But there still remains the margin 
where the facts must be discovered empirically in flight. And it 
was to meet this situation that a test flying method known as 1 stick 
jerking ’ was introduced, in order to induce flutter in small controlled 
amounts. Stick jerking means hitting or tapping the control stick, 
rather as though one pinged one’s finger against a tuning fork. 
With the Canberra, Beamont had used the stick-jerking method. 
But now, with the P. i, he used a newer method known as 1 bonking 
which he preferred because it was more precise. Small explosive 
charges known as ‘ bonkers 1 were placed at critical points, especially 
on wing tip and fin, and at critical speeds he fired them in order to 
cause what in current jargon is known as 1 excitation ’. By this 
means Beamont discovered that the fin and rudder of the P. i were 
in fact liable to flutter at certain speeds: the symptoms were ‘ an 
intense roughening of the feel of the aeroplane, plus a loud boom¬ 
ing sound ’. But once he had identified the point where flutter 
tended to begin it could be cured by redesign—and was. The fin 
itself was stiffened, and the rudder was provided with hydraulic 
‘ damping ’, by means of a device somewhat comparable to a 
shock-absorber. 

The long gradual job of exploring for flutter tendencies was bound 
to mean a lengthy series of flights, but other testing work could be 
done at the same time. And, of course, other things that needed 
seeing to might come to light while it was in progress. For instance, 
it was while Beamont was doing a flutter clearance test, on August 
26th, 1955, that he had an ‘incident’ with the P.i canopy. He 
was flying at something like 700 miles an hour fairly low over the 
coast not far from Warton, and while, according to plan, he was 
increasing his speed towards that of sound, he switched on the 
auto-observers and then fired his honker. Almost instantaneously 
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the canopy locking mechanism, which worked by means of hooks 
and rollers, failed under the high-speed air loads. It came unlocked 
and the whole canopy ripped off. With the canopy gone Beamont 
was temporarily blinded by the tearing gale, but he managed to 
ease the aircraft into a climb to reduce speed, and squinting brought 
it safely back to Warton. One of Bcamont’s team, Desmond 
de Villiers, also had similar trouble, and future canopies were 
redesigned with a positive bolt mechanism that proved to be the 
answer. 

At first Beamont had done all the P. i flying himself, but eventually 
he started sharing the work with de Villiers and Hillwood. And 
for all of them the P. i programme involved many special difficulties. 
One of the main troubles was the increasing congestion in the air 
over Britain. (Many parts of the sky are reserved for military 
aircraft and for the airways, and outside these forbidden zones there 
is not very much sky left for testing aircraft that in a single turn 
can encompass a whole county the size of Lancashire.) It also 
proved extremely difficult to check on position accurately, for 
the over-loaded radio networks could not give c fixes ’ in less 
than two minutes, by which time the P.i might have travelled 
about forty miles. After prolonged ‘ bull-dozing ’ Beamont 
managed to arrange for Fighter Command radar to cover the 
Lightning programme, and this helped matters very considerably. 
But even so he and his pilots have had several ‘ near misses 
Once when Beamont was coming back from a test over the Irish 
Sea he suddenly saw a B.E.A. Viscount so close that he could only 
just avoid it. The radar equipment on the ground had failed to 
pick it up. 

Another problem that caused Beamont a lot of worry, right 
from the start of the P.i programme, was the danger of causing 
* shock-wave incidents *■—the occasionally unpleasant results of the 
sonic bangs that are bound to occur during the normal testing of 
supersonic aircraft. When he first started flying the P.i from 
Warton he made as many as fifty flights with no ‘ incidents ’ at all: 
he planned them so that sonic speed should be attained only over 
the sea. But there was one Sunday in 1955 when there happened 
to be unusual atmospheric conditions, and a shock wave that he 
calculated should have spent itself over the sea caused a great 
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rumbling bang at Lytliam St. Anne’s and interrupted the church 
services. And later there was a very unfortunate occasion, during 
a flight by another of the Warton pilots, when a window at the 
Southport Infirmary was suddenly shattered, and it happened to 
be the window of a theatre where an operation was m progress. 
In a letter of deep apology to the hospital the English Electric 
directors wrote : ' We do try to take great care to prevent such 
incidents by carrying out supersonic test flying at sea. ... We are 
taking steps to tighten up still further the regulations under which 
these flights take place.’ In passing, it may be mentioned that in 
contrast to the scrupulous care taken by English Electric to try and 
avoid causing shock-wave incidents, the new policy in America is 
to educate the public to accept the sonic bangs made by military 
aircraft as a patriotic duty. This campaign has been so successful 
that Boron, not far from Edwards, has given itself the nickname 
‘ The Biggest Boom Town in America ’. 

Up until the middle of 1955 the existence of the P. 1 was officially 
secret. But in June of that year Beamont demonstrated it in public 
for the first time. Beamont’s display flying is as superlatively good 
as all his work. He is a great planner and executes every manoeuvre 
with superb precision, but at the same time he has an ability to 
surprise and amaze that has been compared with the talent of an 
earlier master of the art, Chris Staniland. Beamont himself, 
though he much enjoys display flying, sees it primarily in relation 
to his experimental and development hying, and tends to grudge 
the time he has to give to it. 

The occasion of the P.i’s debut at Farnborough was the celebra¬ 
tion of the Royal Aircraft Establishment’s Golden Jubilee, and 
several other interesting aircraft were also shown for the first time. 
One of them was the Fairey Delta 2, a supersonic research aircraft 
that was flown by Peter Twiss, Fairey’s chief experimental pilot. 
This aircraft (which was flown for the first time two months after 
Beamont first flew the P.i prototype, and which first touched 
supersonic speed in level flight a year later) was the one in which, 
on March ioth, 1956, Twiss set up an official world speed record of 
1,132 miles per hour, surpassing the existing American-held record 
by thirty-seven per cent. This magnificent success was made 
possible by a revision of the speed record rules. Originally, the 
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flights had to be made at a height not more than a hundred 
metres from the ground. But owing to the dangers of flying 
so low at the speed of sound this rule was changed in 1955 
and thenceforward the pilot might fly at any height suitable 
to the aircraft and the measuring equipment. The new British 
record stood for more than two years : then America again took 
the lead. 

Beamont is often asked why there has never been a record attempt 
with the Lightning. In reply he might well say, ‘ First things first ’. 
Intensive preparations for record breaking are not compatible with 
serious work on the urgent development of an aircraft for the 
R.A.F. And at the time when the Fairey aircraft was being pre¬ 
pared for the record attempt an important new stage was being 
reached in the evolution of the P. 1. In succession to the research 
prototypes, the first military development, the P.ib, later named the 
Lightning, was being built, and Beamont flew it for the first time 
on April 4th, 1957. In many ways it was a completely new aero¬ 
plane, though il still had the same general looks as the P.i—the 
same vciy deep slabsided fuselage (to take the two great jet engines 
one above the other) ; the same arrowhead wings; the same air 
of stupendous ‘ bull-necked ’ power. But the nose had a new look, 
for it had been redesigned with a 1 shock cone 1 in the jet intake, 
largely in order to avoid a serious danger known by the delightfully 
incongruous name of * intake buzz ’, a phenomenon which takes the 
form of very violent vibrations. The Lightning prototype was more 
powerful than its predecessor, and also considerably heavier. One 
reason for this was that at supersonic speeds the P. 1 had encountered 
the ' heat barrier ’, and to forestall heat problems in the Lightning 
some of the equipment of the new aircraft was to be cooled by 
refrigeration. But the main reason for the increase in weight was 
that the aircraft had been undergoing the transformation from 
research machine to ‘ weapons system \ 

The fact that the term ‘ weapons system ’ is little by little super¬ 
seding the familiar term ‘ fighter ’ is an entirely logical development. 
A modern military aircraft is not a ' mount ’ for its pilot, in the 
sense that was true of the fighters of the past. Instead, a weapons 
system is designed to fulfil its military purpose by means of in¬ 
numerable subsidiary systems : machines to sense, think, decide, 
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remember, push, pull, lift, hold, turn, switch on, switch off, and 
generally deputize for the operational pilot. All this has important 
implications for the test pilot. For these multitudinous systems— 
electric, electronic, pneumatic, hydraulic—must, of course, work 
together in split-second harmony, and all must therefore be very 
thoroughly tested in flight. 

The multitude of systems also brings to the already crowded 
cockpit a flock of indicators and warning lamps: the aircraft’s 
mechanical nervous system. At one stage there was an Air Ministry 
ruling that in R.A.F. aircraft the danger signals should be limited 
to those situations where it was possible for the pilot to put things 
right. But even so there is an array that suggests the bright lights 
of Piccadilly Circus. Roland Beamont once gave the following 
description of the warning-light situation as he has met it in testing 
the Lightnings. 

By Ministry edict, these aeroplanes are now fitted with impressive 
rows of warning lights, doll’s eye indicators and flashing ' attention 
getters ’. These are excellent devices, for once the pilot has learned 
to control his initial impulse to climb over the side on seeing the 
flashing reds he is presented with detailed information on which of 
the complex systems is malfunctioning. 

In the early stages, of course, it is not uncommon for a pilot to 
absorb the shock of the red flashes only to receive another on finding 
the cause to he an ominous fire warning. He then has an interesting 
thought process which involves deciding whether he has in fact a fire, 
or a faulty warning system—if the latter of course, he can get home ; 
if the former, at which stage of the return will he find out definitely 
one way or the other whether it is a serious fire ? On occasions this 
state of uncertainty can continue until the aircraft is safely on the 
ground, in which case the pilot will then be quickly cheered up by 
the design gentleman, who is almost sure to say to him during de¬ 
briefing : ‘ Well, what are you worrying about ? It wasn’t actually 
on fire.’ 

It was on November 25th, 1958, that Beamont first flew a 
Lightning at a speed of Mach 2-0 in level flight. His speed 
was later announced as 1,280 miles an hour—more than twenty 
miles a minute. And it is very typical of the new flight test¬ 
ing that this great achievement, the first flight in a British 
aircraft at twice the speed of sound, took place in the course 
of ordinary working research, and was not, in any sense whatever, 
staged. 
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Beamont had, of course, been gradually working up to this peak 
for some time. By the early autumn of 1958 he had been making 
tests of various kinds between Mach i-8 and Mach i-g. It seemed 
however, from wind-tunnel tests and other evidence, that any 
advance beyond this might bring on acute intake buzz and also 
‘ temperature effects So it was very tentatively indeed that he 
continued his probing, increasing his speed, flight by flight, by as 
little as Mach -05 at a time. When he first touched Mach 1-92 
he felt the aircraft just tending to begin to vibrate in a sinister 
manner and at once held back. But after landing it was found 
that a faulty fastening on the jet intake might have been the cause, 
and after consultation with Page and his aerodynamicists it was 
decided he should continue the experiments, within carefully 
specified limits. 

On the flight when the Lightning first touched Mach 2-0, 
Beamont, as usual, made pencil notes on his knee-pad. He main¬ 
tains there is as yet no good reason for discarding this traditional 
method, and insists there are still definite limits to the uses of auto¬ 
observers. Instruments can never give the last word on whether 
handling qualities will be acceptable : a pilot has to judge whether 
an aircraft will be acceptable to another pilot. Besides, as Tizard 
pointed out long ago, ‘ one great advantage of direct observation is 
that the results are there, and no time is lost through the failure of a 
recording instrument to record, a circumstance which is not unknown 
in practice.’ This, in the modern context, is precisely Beamont’s 
view, and is one of the main reasons why he feels he is better off 
with a knee-pad than a wire recorder, the alternative he has some¬ 
times tried. * There are two main snags about the wire-recorder 
method,’ he says. ‘ For one thing, in the time available, you often 
can’t think of the right words to say into the thing. Secondly, if the 
machine goes wrong you may go on spouting into it to no effect. 
And when flight testing costs something like £700 an hour you can’t 
afford to risk wasting a flight. Also, with a wire recorder you have 
to wait, probably hours, while the thing is typed, and with written 
notes you’ve got them at once.’ So Beamont has evolved a ‘ short¬ 
hand ’ of his own, that only he can understand, and in this he notes 
the main facts he will need for his report. Then, after landing, as 
soon as possible, while the whole thing is still warm in his mind, he 
dictates his report into a dictaphone. And later, of course, the 
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* reports 5 of the auto-observers provide a useful check. As another 
chief test pilot has remarked, ‘ You can’t shoot a line now.’ 

In the spring of 1959 a trainer version of the Lightning, the two- 
seater T 4, was ready ; on May 5th Beamont made his first flight 
in it. He had few criticisms afterwards, but there is one point in his 
report which exemplifies the sort of case where the judgment of the 
test pilot must still be decisive. In the T.4, one of the instruments 
was a sideslip indicator which operated by means of a ball inside a 
tube filled with viscous fluid. During the first flight (and again on 
subsequent flights) the ball wobbled about in a way that did not 
seem to represent what was happening to the aircraft. Beamont 
wrote in his report : 

Immediately and throughout the subsequent flight, directional 
trimming in relauon to the ball sideslip indicator . . . was difficult 
with the indicator showing extreme over-sensitivity . .. trimming was 
carried out by feel and by reference to compass heading, and it was 
not felt that the directional trimming characteristics of the aircraft 
were basically different from . . . standard, and that it was the slip 
indicator that was at fault. 

Later, as a result of Beamont’s insistence, the specification for the 
viscosity of the liquid was changed. And so, in a sense, we are still 
in the same situation that years ago spurred Ian Dunne to stand up 
and exclaim, ‘ The aeroplane does do these things, and if the theory 
does not give warranty for the practice then it is the theory which 
is wrong.’ The test pilot must still, so Beamont emphasizes, rely 
first and foremost on intuition, born of his own experience and of 
his own common sense, and must be prepared to doubt his instru¬ 
ments. £ When a man with Air Force training comes to test flying 
now,’ he has said, ‘ he must unlearn his blind faith in instruments 
and learn to question them in relation to his own instinct.’ 

The rising tide of automation brings with it, inevitably, the 
tendency to regard the instrument as final arbiter, which is a long 
step towards becoming the slave of the machine rather than its 
master. But Roland Beamont, knee-pad on knee in his Lightning, 
is the reassuring symbol of the common sense that sees clearly what 
the object of flight testing is. To him it is not an end in itself; not, as 
one is tempted to think some regard it, a fascinating esoteric game 
of proliferating gadgetry. To ‘ Bee ’—* the sort of test pilot who 
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catches the 8.15 5 —his job means sharing in the creation of a 
flying machine that fulfils the very simple raison d’Stre of every 
machine man has ever made. In other words, it means setting out 
to ensure, as far as it is possible to do so, that his aeroplane really 
does work. 

The development of the Lightning is likely to continue in full 
swing for many yeais to come, and in i960 Beamont and his team 
of eleven test pilots were in the thick of an enormous programme of 
work. And the magnitude of these 1 operations ’ at an industry 
centre is symptomatic of the whole trend in British flight testing at 
the present time. Largely because of the vast expense both of the 
aircraft themselves and of carrying out flight test programmes, it has 
become more and more necessary to ensure, whenever possible, 
that industry testing and official testing do not cover common 
ground. 

In Britain at the present time the total number of test pilots 
engaged on every form of industry flight testing is about two 
hundred and fifty. Ahead of them is much important work. There 
is urgent research to be done ; there are forthcoming weapons 
systems and civil ail craft to be tested ; there is, in addition, all the 
testing of engines and of many kinds of ancillaries. But if one tries 
to look ahead, to beyond the next couple of decades, the question 
‘ How much longer ? 1 inevitably hangs over the test pilot and his 
work. When Sir Henry Tizard, the father of British test flying, 
was asked, in April 1959 (six months before his death), what he 
thought about the future outlook, he gave the following answer : 
1 If I had a son who was a test pilot, I would advise him to stick to 
it; but perhaps I wouldn’t advise it for his son.’ 
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Aeronautical Research Committee, 
120 

Aeronautical Society of Great 
Britain, I, 5, 14, 15, ai, 41, 
86, 91 

Aeronautics, 16-18, 19 
Aeroplane, The , 50, 51, 60, 64, 66, 
70, 81, 100 

Aeroplane and Armament Experi¬ 
mental Establishment : at 

Martlesham, 102, 131, 138 ; 

at Boscombe Down, 150 
Air Force Cross, first award to 
civilian (Hawker), iog 
Air Ministry, 126, 137, 144, 155-6, 
i95» 203 
Aircraft : 

Aerocab (Avro), 50 
Albemarle (Armstrong Whit¬ 
worth), 162 

Avro cabin biplane, 51-6, 65 
B.E.i (Farnborough), 32 
B.E.a (Farnborough), 32-3, 38, 60 
B.E.2A (Farnborough), 36-7 
B.E.qc (Farnborough), 38 
B.E.2E (Farnborough), 88-9 
B.S.i (Farnborough), 67-8 
Boxkite (Bristol), 94 
* British Army Aeroplane No. 1 
22-3 

Camel (Sopwith), 74, 114, 118, 
ng-20 

Canberra (English Electric), 193, 

19 5 , 196 


Aircraft— continued . 

‘ Circuit Biplane ’ (Cody), 40, 60 
1 Cody’s Cathedral ’, 32-3, 51—2 
Comet (airliner) (Dc Havilland), 
179, 184 

D.t (Dunne), 7-9 
D.2 (Dunne), 9 
D.3 (Dunne), 9-10 
D.4 (Dunne), g-10 
D.5 (Blair Atholl Syndicate), 12- 
16 

D.7 (Blair Atholl Syndicate), 16 
D.8 (Blair Atholl Syndicate), 18- 

‘9 

D.H.94 (De Havilland), 178 
D.H.106 (De Havilland), 179, 
184 

D.H.108 (De Havilland), 176, 
177-8, 179, 180-4 

D. H.iio (De Havilland), 187-9 
Delta 2 (Fairey), 201, 202 
Deperdussin monoplane, 60 

E. 24/43 (Miles), 177 

E. 28/39 (Gloster), 156-64, 165 
Empire Flying Boat (Short), 103 

F. 7/30 (Supermarine), 136 

F. 9/40 (Gloster), 165-7. See also 
Aircraft : Meteor 
F.B.A. flying-boat, 97 
F.E.2B (Farnborough), 89 
F.E.2E (Farnborough), 89 
F.E.8 (Farnborough), 80-1, 85 
Firefly (Fairey), 133 
Fw 190, 148 
Fury (Hawker), 133 
‘ Fury Monoplane ’ (Hawker), 
133. See also Aircraft : Hur¬ 
ricane 

‘ Gnosspelius pusher ’, 97 
Goshawk (Nieuport), 111-2 
Handley Page 1 50 59, 60 

Handley Page 1 70 57, 60 

He 178, 161 
Henley (Hawker), 155 
Hunter (Hawker), 187-8 
Hurricane (Hawker), 131, 133, 
138, 142, 153, I 55 » 162 
Javelin (Gloster), 188 
Liberator (Consolidated), 167 
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Aircratt— continued. 

Lightning (English Electric). See 
Aircraft : P. ia, P.ib, T.4 
Lightning (Lockheed), 168-9 
Me iog, 142, 148 
Meteor (Glosler), 165-7, 171-2, 
193, 1 95 i ‘shock stall’ in, 
170-1 ; world speed records 
with, 172, 194. See also Air- 
oratt : F. 9/40 
Mosquito (De Havilland), 175 
Moth (De Havilland), 176 
Moth Minor (De Havilland), 178 
P.ia (English Electric), 193, 196- 
202 

P. ib (English Electric), 202-4 
P.86 (North American), 196 
Pup (Sopwith), 74, ug 

R.E.i (Farnborough), 38-40 

R. E.8 (Farnborough), 85-6 

S. 4 (Supermarine), 123-5, *26 
S.5 (Supcrmarine), 126-8 

S.b (Supermarine), 128-9 

S. 6b (Supcrmarine), 130 
Sabre (North American), 196 
Scout (Short), 101 

Scout (Sopwith), 73, 74 
Sea Lion (Supermarinc), 123, 
124 

Scafire (Supermarine), 152-3 
Shirl (Short), 102-3 
‘ Sopwith Tractor 66 
* Sopwith Wright ’, 65 
Spitfire (Supcrmarine) : proto¬ 
type, 13a, 136-8, 139 ; devel¬ 
opment of, 139-40, 141, 145-6, 
147-g, 151-4 ; first spinning 
test, 140 ; in Battle of Britain, 
131, 141-5 ; Quill’s report on, 
142-4 i stability problems at 
high speed, 147-8; R.A.E. 
compressibility experiments 
with, 160, 104, 

Sunderland (Short), 103 

T. 4 (English Electric), 205 
Tabloid (Sopwith), 07-72 ; sea¬ 
plane, 71-2 

Triplanc (Avro), 46-7 
Typhoon (Hawker), 162-3, 169, 
* 93 > *94 

Vampire (De Havilland), 175-6, 
180, 187 

Venom (De Havilland), 1 85, 187 
Vimy (Vickers), 135 
Virginia (Vickers), 135 


Aircraft— continued. 

Walrus (Supermarine), iqq 
W aterbird (E. Wakefield), 0= 
Wellesley (Vickers), 136 
Wellington (Vickers), 138-9 
X-1 (Bell), 177, 179 
Aircraft Manufacturing Company 
40 

Airflow, Busk’s experiments in 
measurement of, 36-7 
Airliner, first jet-propelled, 176, 179 
Airships, 6, 27, 30 
Altitude record, world (Cunning¬ 
ham), 180 

Anti-spin parachute, 140, 153 
Army Aircraft (formerly Balloon) 
FacLory, Farnborough, 32-3 
Ashfield, R. J., 66, 68, 69 
Atcherley, R. L. R, (Sir Richard), 
128, 129 

Atholl, Duke of, 7 
Auto-observers, 186-7, 199, 204-5 
1 Automatic stability trial 1 (East- 
chuieh, 1910), 14-16 
Automation, 186-7, * 9 2 > 202-5 
Aviaticanda (Parke), 56, 58-60 
Avro aircraft and flying school, 45- 
49 . 5 °> 5 *“ 5 > 59 > 60, 65, 95 

Bacon, Gertrude, 95 
Baden-Powell, B. F. S., 5 
Balloon Factory, Farnborough : 
Dunne’s work at, 6-7, 9, 11 ; 
Cody at, 6, 22-4; becomes 
civilian unit, 27 ; concentrates 
on airships, 6, 27, 30 ; dc 
Havilland at, 30-1 ; ‘ repair ’ 
work at, 31. See also Army 
Aircraft Factory ; Royal Air¬ 
craft Factory 
Balloons, 2, 11, g8 
Baltimore, Schneider contest at 
(1925), 124-5, *2 6 
Barforcl St. John, 167 
Barnwell, Harold, 94, 104 
Bealby (Wells), 3 

Beamont, Roland, 151 ; attitude 
to test flying, 192-3, 205-6; 
with Hawker's (1942, * 943 ), 
193-4 ; with Gloster’s (1940), 
194; with De Havilland’s 
(* 947 )) *94 ; J oins English 

Electric (1947), 194 J work on 
Canberra, 195-6 ; work on 
Lightning, 196-206 
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INDEX 


Beaverbrook, Lord, 144-5, ! ^7 
Bell, Gordon, 47, 98-9, 104 
Berriman, A. E., 53, 55, 56, 

Biari*, Henri, 113, 123-5, I2 6, 132, 
I 9 I 

Bisdee, John, 148 
Blackburn Aircraft, 95, 104 
‘ Blacking out’, 125, 127, 129 
Blair Atholl Aeroplane Syndicate, 
n, 13, 18, 19 
Bldriot, Louis, 27 
Bomb-sight research, 83, 84, 90 
Bombers : Lankester Parker’s test¬ 
ing of, 99-100 ; Handley Page 
‘ heavies ’, 100 ; Summers’ and 
Quill’s testing of, 135-6, 138-9 ; 
armament, 143 ; American, 
167-8 ; jet, 194 
‘ Bonking ’, 199 
Boothman, J. N., 130 
Boscombe Down, 150, 198 
Bourdillon, R. B., 83, 84 
Brabazon of Tara, Lord, 11-12, 28, 
45 

Brewer, Griffith, 14, 15 
Bristol Schools : at Salisbury Plain, 
63, 71 ; at Brooklands, 49 
British Air Commission, test pilots 
with, 166-7 

British Aircraft Corporation, 132, 
193 

Broad, Hubert, 125, 134, 176 
Brockworth, 155, 157, 162-3 
Brooklands: A. V. Roe at, 45, 50, 
51 ; Parke at, 48-50, 56, 57 ; 
Hawker at, 64-6, 6g, 72-4, 106, 

114; Vickers at, 94,114,131-2, 
135 .- 6 ) i 3 8 » 14O) H 1 i motor 
racing at, 110-11 
Bryan, G. H., 35 
Bryce, G. R. (‘Jock ’), 132 
Buchanan, J. S. (Sir John), 126 
‘Buffeting’, 168, 170, 194, 195 
Buist, H. Massac, 60-1 
Bulman, P. W. S. (‘ George ’), 20, 

1 14 ) I 3 D 15 °) I 5 b I 57 > 164, 
172-3; at Farnborough, 114, 
117-22 ; experiments in in¬ 
verted flying, 118-20 ; chief 
test pilot at Hawker’s, 132- 
3 ; and engine development, 
133; in America, 168-9; and 
‘shock stall ’, 168-70, 171, 183, 
193 


Busk, E. T, 34-5, 47, 77, 78, 79, 
.9 >• 'earns to fly, 35, 37 ; 
joins Royal Aircraft Factory, 
34 ) 35 J experiments for meas¬ 
urement of airflow, 36 ; and 
scientist uis-A-vis test pilot, 36, 
37 ; demonstrations of stabi¬ 
lity) 38 ; and fire-risk, 39, 41 ; 
death, 40-1, 79, 189 ; posthu¬ 
mously awarded Aeronautical 
Society’s Gold Medal, 41 
Busteed, Harry, 63 


Cesar’s Camp, 7 
1 Calculated risk ’, 41-2 
Calshot, High Speed Flight at, 126, 
127, 128-9 

Capper, J, E., 6, 7-8, 9, 10, n, 
2Q-3, 24, 27 

Carden, A. D., 10, it, 18-19 
Carter, W. G., 155-6, 157, 159, 
160, 161, 164, 166, 171 
Castle Bromwich, 147 
Caterpillar Club, 136 
Cayley, Sir George, 43 
Central Flying School, 81-4, go 
Chanteloup, Pierre, 72, 73 
Chanute, Octave, 2 
‘ Chase flying ’, 198 
Cherwell, Viscount, see Lindemann, 
F. A. 

Churchill, Winston, 78, 87, 95, 
164 

Clifton, Alan, 136-7 
Clipper of the Clouds (Verne), 2, 93 
Cody, S. F., 6, 10, 11, 22-6, 32-3, 
76; first aeroplane, 22; 
achieves first sustained powered 
flight in Britain, 23 ; Report on 
Trials with Mr. Cody’s Aeroplane 
(Capper), 23 ; his ‘ Reports 
on Trials ’, 24, 25-6 ; ' Cody’s 
Tree ’, 26; wins Military 

Aeroplane Competition (1912), 
32, 51-2 ; and Parke, 49-50 ; 
death, 24 
* Cody’s Tiee ’, 26 
Compressibility, 168, 169—70, 180, 


193 . 194 

Controls : hydraulically boosted, 
181 ; fully powered, 197 
‘ Corkscrew twist ’, 72 
Cornering technique, 126, 127, 129 
Granwell, 159-60, 161, 165-7 
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Cunningham, John, 178-9, 182, 

183, 184, 188 ; joins De 

I-Iavilland’s, 178 ; chief test 
pilot, 178 ; work on D.H.108, 
179 ; breaks world altitude 
record, 180 ; work on Comet 
airliner, 184 
Curtiss, Glenn, 101 


Daily Mail : exhibition flights, 51 ; 
Aerial Derby, 67, in ; Atlan¬ 
tic crossing prize, 107 
Danger in the Air (Stewart), 187 
Daunt, N. (‘ Michael ’), 155, 158, 
1G0, 102, 172, 193 ; joins 
Gloster’s, 164 ; takes over 
testing of E.2II, 1G3-4 ; work 
on Meteor, 165-7, >72 ’> a »d 
1 shock stall170-1 
Davie, Douglas, 171-2 
de Havilland, G. (Sir Geoffrey), 
27 - 34 . 37 . 38 . 40 . 41 . 46 , 47 . 52 . 
53 .. 54 , 74 , 75 . > 74 . * 75 , >84 5 
unique as pioneer designer of 
both aiifiamc and engine, 28 ; 
at Farnborough, 30-1, 40 ; 
awarded O.B.E., 104 ; only 
test pilot to be knighted, 176 
dc Havilland, GcoITrey R., 174-5, 
177-8, 180 

de Havilland, John, 178 
De Havilland Aircraft Company, 
174-84, 190, 194 

De Havilland jet engines, 161, 165 
De Villiers, Desmond, 200 
Debdcn, 14.7 
Derrington, Victor, 69 
Derry, Dr. Douglas, 179 
Derry, John, 174, 179-91 ; joins 
De Havilland’s, 174, 179 ; 

work on D.H.io8, 180-4 > 
high-speed work, 180-1, 1O2- 
3 ; ioo km. closed circuit 
speed record in D.H.108, 18a ; 
awarded Segrave Tiophy, 182 ; 
awarded Royal Aero Club’s 
Gold Medal, 184 ; display fly¬ 
ing, 184-6, 186-8, 189 ; atti¬ 
tude to test flying, 186-7, 19 1 > 
death, 188-9 ; posthumous 
award of Queen’s Commenda¬ 
tion, 189 

Derry and Richards Memorial 
Medal, 190 


‘ Destroyer ’ fighters, 143-4 
Ding, Rowland, 95-6, 97, 104 
Display flying, 23, 26, 44, 51, y 0> 
72 ~ 3 . 77 . I 3 8 . i 6 4 . 184-9, 190, 
201 

Diving tests, 146, 163-4, 168, 169- 
7 1 . 182-3, 194 . '98 
Dobic, P. N., 163 
Dobson, G. M. B., 83, 84 
1 Dog-fighters ’, 143-4 
Donaldson, E. M., 177, 194 
Doolittle, J. H., 125-6, 127 
Duke, Neville, 184, 187-8, 190 
Dunne, Sir John Hart, 2, 5, 10 
Dunne, J. W. (‘ Ian ’), 22, 23, 26, 
47, 205 ; his concept of 

powered _ flight, 1-2; experi¬ 
ments with models, 2-5 ; ex¬ 
periments in inherent stability, 
3-4, 12, 16-18, ig ; portrayed 
in Bealby, 3 ; his swcpt-wuig 
designs, 4, 13-14, 20, 56; 

attached to Balloon Factoiy, 
6-11; tests with model gliders, 
6-7 ; his aircraft, 7-10, 12-16, 
18-19 ; War Office discon¬ 
tinues support, n, 24; his 
‘ hands off ’ demonstration, 14- 
16, 38 ; his 1 writing test ’, 
15-16, 17 ; as a test pilot, 
20-1 ; on challenge of risk, 42 
Dunne, May, 14, 19 
Duxford, Meteorological Flight at, 
> 35 . >47 

Eastchurch, 13-18, 45, 50, 56; 
Naval Wing at, 51 ; Short’s at, 
13 . 98 

Eastleigh, 136-8, 139-41, 145, 146 
Edgehiil, 161-2, 164 
Edwards Air Force Base (Cali¬ 
fornia), 196, 201 

Edwards, G. R. (Sir George), 132 
Ejector devices, 172, 177 
Elevons, 12-13, 177 
Empire Test Pilots’ School, 150, 182 
Engines (Aero) : inadequacy of 
earliest types, 24-5 ; de Havil- 
Iand’s first design, 27-8 ; Bul- 
man’s work on, 117, 133; 
Hills’ notes on test, 121 ; jet, 
> 56 - 73 . > 75 - 6 . >87-8, 197, 202, 
206 

English Electric Aviation, 193, 
194-6, 201 



INDEX 


Experiment with Time , An (Dunne), 
I, 2, 13-I4 

Experimental and Mathematical In¬ 
vestigation of Spinning, The, 56, 

89 

Experimental Flight, The, 84 


Flying meetings (1910), 44-5 
Folland, H. P., m 
Fordham, Alfred, 112 
Fulton, J, D. B., 40 
Furlong, Frank, 149 


Fairey, C. R. (Sir Richard), 18 
Fairey Aviation Company, 18, 133, 
201 

Farnborough : Army’s Balloon Fac¬ 
tory at, 6-7, 9, 11, 22, 24, 27, 
30-1 ; Cody’s flights from, 
22-6 ; de Havilland’s flights 
from, 30-1, 32, 40. Army Air 
craft Factory at, 32-3 ; See also 
Royal Aircraft Factory and 
Royal Aircraft Establishment 
Farnborough (S.B.A.C. Show) : 
(1948)184; (i 949 ) l8 4 i ( 1952 ) 
'87-9 ; (1953) 190, 

Farren, W. S. (Sir William), 77, 
80, 81-2, 84, 90 
Fear, and be Slain (Seely), 38-9 
Feci: flying by, 25-6 ; of controls, 


Felix, Commandant, 19 
Felixstowe, Marine Aircraft Experi¬ 
mental Establishment at, 126, 
128 

Fighters : in first World War 
(‘ scouts ’), 67-8, 72, 74, 79-80, 
86, 91, n q ; development of, 
i33j 136-8, 139-40, i4i-54i 
in second World War, 131, 

141- 5, 148; design policy, 

142- 4 ; armament of, 143-4 ; 
‘ dog-fighter ’ and 1 destroyer ’ 
categories, 143-4 i jet-engined, 
135. 156-67, 170-72, 175-6, 
185, 187-9, l 93 > i 9 6 > 202 ~ 4 > 
206 

First of the Few, The (film), 146 
Fleming-Williams, C. R., g6 
Flight, 12, ig, ag, 49, 50,55, 60,140, 
185-6 

Flight diary system, i4g 
Flight envelope, 197-8 
Flight Testing of Production Airerqft 
(Warren), 150 
Floats, design of, 95, 96-7 
Flutter, rag, ig8-2oo 
Flying, 104 

Flying-boats, 93,101,103,136,139 ; 
‘ Curtiss type 101, 124 


Gardner, Dr. Eric, 109, hi, 1 ra 
Gerrard, T. F. N. (‘Teddy’), 119, 
120 

Gibbs, Lancelot, 9-10 
Glauert, Herman, 77, 80, 87, 89 
Glen Tilt, first flight attempts at, 
7-9 

Gliders, 2, 4, 5, 7-8, 9, 22, 43; 
model, 6-7 

Gloster Aircraft Company, 155-9 
161, 162-5, 171-2, 188, 194 
Gnosspelius, Oscar, 95, 96 
Goodden, Frank, 77, 85, 115 ; joins 
Royal Aircraft Factory, 77; 
flying ability, 77, 79, 80-1; 

8o~i, 85 ; death, 

Gosport, School of Special Flying 
at, 86 

Gouge, A. (Sir Arthur), 103 
Green, F. M., 30, 31 
Ground test rig, 197 
Greig, D’Arcy, 128 
Grey, G. G., 26, 50, 52, 56, 57, 58, 
61, 67, 70, 73, 81, 94, 96, 137 
Grierson, John, 162, 163, 164, 166 
Guild of Air Pilots and Air 
Navigators, 103, 190 
Gurr, Percy, 6-7, 9 

H, G. Hawker Engineering Com¬ 
pany, 74, in 

Haldane, R. B. (Lord Haldane), 
26-7 

Halford, F. B., 161, 165 
Hamel, Gustav, 44, 67 
Handley Page : monoplanes (1912), 
56-60 ; ‘ giant ’ aircraft, 100 
Handley Page, F. (Sir Frederick), 

Harcfwicl, Arkell, 57 
Harrison, Eric, 63 
Hatfield, 164,175,177,178-83,184, 
188 

Hathorn, J. W. (Jack), 155,162 
Hawker, Harry, 106, 114, 131; 
joins Sopwith, 62-3, 64-5; 
establishes duration record, 65 ; 
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Hawker, Harry — continued. 

influences design, 66-7, 68-9, 
148 ; in Aerial Derby (1913), 
67 ; and Tabloid, 07-71 ; 
early aerobatics, 62, 772-4 ; 
‘ spinning ’ incident at Brook- 
lands, 72-4 ; awarded 
104 ; attempts to cross Atlan¬ 
tic, 107-9 > awarded Air Force 
Cross, 109 ; spinal disease, 

109- 10, ri2; motor racing, 

110— 11 ; fatal crash in Gos¬ 
hawk, 112-13 

Hawker, Muriel, 106-13 
Hawker Aircraft, in, 114, 151, 
169 ; Bulman’s directorship, 
133, 172 ; Bulman’s influence 
upon as test pilot, 114, 120, 
I 32 - 3 . [ 93 

Hawker Siddeley Group, 74, 150, 
172 

Hearle, F. T., 28, 29, 30 
‘ Heat barrier ’, 202 
Hendon, 35, 40, 45, 56, 57, 70, 77, 
94 , ii [ , 112 

Henshaw, Alex, 141, 147 
High-altitude experimenting, 91, 
180, 182-3, >95 
High Post, 153 

High Speed and Other Flights 
(Schofield), 126-7 
High Speed Flight, 126-31 
Hill, G. T. R., 115 
Hill, R. M. (Sir Roderic), 114-22, 
131, 142, 169, 186 ; commands 
Experimental Flight, R.A.E., 
114-22 ; elucidation of new 
test flying standards, 115, 116, 
122, 186; work on inverted 
spin, 117-20 

Hillwood, Peter, 198, 200 
Hinkler, PI. T. L. f Bert ’), 124 
Hopkinson, Bertram, 84, go 
Houston, Lady, 130 
Hucks, Bentfield, 70, 72, 86 
Humble, W. (' Bill ’), 193 
Hursley Park, 147 


‘ Incijpicnt spin ’, 85 
Inertia weight device, 147-8 
1 Intake buzz ’, 202, 204 
Intake grilles, 166 

Interceptors, 133, 172, 175. See also 
Fighters 


Inverted spin, 118-20, 121, iqi, 160 
Isaac, Bernard, 100 
Isle of Grain, 102, 178 


Jenncr, —, 89 
Jet (Whittle), 158-9 
Jet aircraft : initial work on E.28, 
156-9 ; first flight of E.28, 

160- 1 ; world’s first ‘ pure jet ' 
flight, 161 ; German work on, 
161, 164, 176 ; development of, 

161- 73, 175-6; first airliner, 
176, 179; bomber (first Brit¬ 
ish), 194-5 ; American, 196 

Jet Flight (Grierson), 162, 163, 166 
Jones, B. Melvill (Sir Bennett), 77, 
78,89-90 


Kauper, Harry, 63, 64, 66 
Kemp, Ronald, 34, 47, 99, ioi, 102 
Kingston-on-Thames, first Sopwith 
factory at, 66-7, 68-9, 71 
Kites, man-lifting, 22 


Lallan’s Plain, 24-6, 32, 40, 49, 76 
Lanchester, F. W., 34-5, 38 
Landing gears, testing of, 76 
Langley (Hawker factory airfield), 

1O9, 193-4 

Lappin, W. (‘Bill ’), 137 
Le Breton, F. H., 52, 53, 54 
Lcysdown, n, 13, 26 
Lilienthal, Otto, 2, 9 
Lindemann, F. A. (Viscount Cher- 
well), 56, 77-8, 90; joins 
Royal Aircraft Factory, 78; 
wishes to learn to fly, 78, 79, 
81 ; at C.F.S., 81-2, 84, 8^; 
flights by, 84-5, 88-g ; spin¬ 
ning experiments, 87-9 ; The 
Experimental and Mathematical 
Investigation of Spinning, 89 
Lithgow, M. J., 150, 153, 184 
Lockheed Aircraft Corporation, 168 
Lofting, 69 
Lfihner company, jq 
L ongmore, A. M. (Sir Arthur), 50 
Looping the loop, 62, 70, 72 
Lucas, Keith, 77, 78, 81-2, 84 
Lucas, Philip, 333, 151, 169, 193 
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Machmeters, i6g, 183, 198 
McKenna, Francis, 158 
McGlean, F. K. (Sir Frank), 13 
Mackenzie Grieve, K., 107, 108-g, 


no 

Mahl, Victor, 104 

Manauvres of Inverted Flight, The 
(Hill), 120 

Manston, 141 

Marienehe (Rostock), first ‘pure 
jet ’ flight at, 161 

Marine Aircraft Experimental Es¬ 
tablishment, Felixstowe, 126, 
128 

Martlesham : Testing Squadron at, 
90-2, 102, 115; Aeroplane 

and Armament Experimental 
Establishment at, 102, 131, 
133 . 134 . 138-9, 150 

Mary (Danish tramp steamer), 108 

Mayo, R. H., 41 

Meteorological Flight, Duxford, 


1 35 j ! 47 

Methods of Measuring Aircraft Per¬ 
formances (Tizard), qi-2 
Military Aeroplane Competition 
(1912), 18-19, 31-3. 51-5 
Ministry of Aircraft Production, 
144, 161, 164, 170 
Ministry of Supply, 177, 179-80, 
183 

Mitchell, R. J., 123-4, 126—7, 130, 
131, 132, 136-7, 138, 139-41 
Moore-Brabazon, The Hon. J. T. G. 

1 See Brabazon of Tara, Lord 
Morgan, Guy, 150 
Morning Post, 33, 60-1 


National Physical Laboratory, 36, 
55 . 96 

Newmarket Heath, 165, 167 
Norman Thompson Company, 101 
Northern Flying Company, 95-7 

O’Gorman, Mervyn, 27, 36, 40, 78, 
7g ; appointed to head Balloon 
Factory (later Royal Aircraft 
Factory), 27; acquires de 
Havilland biplane for Factory, 
30 ; builds up testing and 
scientific team, 34, 76-7 ; on 
Busk, 38 ; his Testing Aero¬ 
planes, 75-6; leaves Farn- 
borough, 81 


Orfordness, 84, 90 
Orlebar, A. H., 128, 130, 131 


Page, F. W., 196, 204 
Parachutes, 113-14. 136, 146, rci, 
152, 172 ; anti-spin, 140, 153 
Park, K. R. (Sir Keith), 141 
Parke, Charles, 56, 58 
Parke, Wilfred, 33 ; at Brooklands, 
47-50, 56 ; crashes in Cody’s 
‘ Circuit Biplane ’, 49-50 ; at 
Eastchurch, 51, 56 ; exhibition 
flights, 51 ; flies Avro cabin 
biplane, 51-6; his ‘spiral 
dive’, 52-6, 60, 74, 79, 118; 
at Hendon, 56-7 ; fatal crash, 
57-8,; his Aviaticanda , 58-61, 

65 

‘ Parke’s Dive ’, 52-6, 60, 74, 79, 
118 

Parker, John Lankester, 93-5, 131 ; 
learns to fly, 04 ; at Winder- 
mere flying school, 95-8 ; ex¬ 
periments with floats, 96-7 ; 
at Short’s, 99-104 ; free-lance 
work, 1 oo-io 1 ; work for 
Guild of Air Pilots and Air 
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